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V '^''^^ ADVERTISEMENT. 

CiEFERJL Perfons inthis City^ who have lately fur- 
!^ nifljed tbemfelves w/V^lectrical Machine^ bavi 

repeatedly deftred me to give them a few plain DireSions 
. for the Ufe and Management of it — to put them in a ikfe- 
thod of adjuring the Apparatus for various Purpofes^ and 
to draw up a Series of fucb Experiments as might tend 
to facilitate the Study of the Science. 

I fate down the more readily to attempt this, from ob- 
' ferving that verbal DireRionSy and even repeating the 
Experiments before them, were feldom fufficient either to 
convey a proper Idea of the Nature of EleSricity, to thofe 
who were Strangers to it, or to prevent their being fre- 
quently at a Lofs in fome Part of the Operation, 

I had, atfirji, no farther Intention than merely to draw 
up fuch Directions and Obfervations as immediately occur- 
red to me, for the Ufe of a few Perfons who particularly 
dejired them*, but being at the fame Time defirous of pro- 
moting a farther Enquiry into the Subject, which I am 
perfwaded is of fome confiderable Importance to Mankind, 
I was led by this Motive to colleU fever al of the mofi ufeful 
Obfervations from judicious Writers ; and, by adding fome 
of the lateji Difcoveries, to exhibit a fhort View of the 
prefent State of Eleffricity, which I am now induced to 
commit to the Candour of the Public, whofe Favours alrea- 
dy conferred, will be ever gratefully acknowledged, by 

Their devoted, 

and obedient Servant, 



Bristol^ 
May, 1773. 



J. B. Becket. 
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P R E F A C E; 

"^^TOTHING, perhaps^ has contributed more 

^ ^ to the eftabliftimcnt o( Truth, and the ad- 

vancement of genuine Science, thaA the tranfitioh. 

from Metaphysical Rearming to fexPERiMEN- 

TAL Pbilofopby. Mere ConjeSiure^ however plau- 

fible or fondly embraced at firft, affording at length 

but litde fatisfadlion to the mind, we are conftant- 

ly wifhing for the Evidence of FaSis j and finding 

but few fpeculative Points but what are liable to 

be controverted, we are obliged to feek for demon- 

ftrative Proof by adverting to praBical ]nveJiigation. 

This is eminently true with refpe€t to Elec-* 

TRiciTY— a field of enquiry wherein Fancy has, 

indeed, fuf&ciently exhibited her luxuriance. No 

other Science has had more admirers, nor. been 

fubjedt, in fo fliort a fpace of time, to {o great a 

variety of Sypothefes : Thefe have beea changed, 

iorreStedy and improvedy almoft as often as the In- 
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fbuments and Machines which have been made 
ufe of upon the occafion« Indeed, fo little of the 
nature of Eledhricity wis knoWn before the Appa- 
ratus became confiderably extended^ that even the 
exijlence of the Agent feems to hare been a matter 
of fpeculation ^ but, after the Inftruments had de« 
monflrated that fuch a Fluid adually exijied^ the 
mode of that exigence was altogether undetermin- 
edj and became a fubjedt of much difpute. 

Some have fuppofed the electric matter to be a 
kind QijinBmus Effluvia arifing, by means of fric- 
tion^ from iubftances termed eleBria per y?;— 
Others, ^Mtber pointed out by Sir Isaac New- 
TON, in the cffeds of which, a certain fubtile 
Medium was concerned.— Some called it Elementary 
Fire^ and imagined it to be a modification of the 

Fire they termed an Element ; while others con- 

,- . . .... 

ceivcd it to be a fluid diftinft from chymical fire, 
but of a nature greatly refetnbling it. 

After two oppofite and remarkably diftiniS 
Efiefts had been obferved in the attradlivc and re- 

pulfivc 
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puUive powers c^ e 
were exdted in difi 
of eleflricity becan\e 
gentlemen^ with M. 
fertd the exiftcncc i 
they caUed the vitreo 
order to account for tl 
they obferved to arifi 
fubftances.— To theft 
ingenious Abbe No: 
eledrical affiuencn an. 
nuoufly maintained t( 
When it was diib 
tricity might be pro4 
fubftabce, and &om tl 
appeared entirely in 
were prefcntly changt 
to thofc of pojitive an 
ing much more ade 
fai5t} and the appear: 
pndiiced by means o 



x^ P R E F A C E> 

fiodilt to cAliyiib t|^ apmioQ that all cledrical 
phasipkomciil are ^t&cd by one fluid yiy/ generis ^ 
e^cti^q^ely claftic, and attached to the^ticks of 
aU other mitter. 

FbiL thf$ theory of eledricity, which of all o- 
thcrS a^ejari^ to be lead embarrafs'd with difficult 
tjt«f WQ life chiefly indebted to Dr. Franklin, 
many of whofc (;on}€d}ures on the fubjtei^ (candidly 
off^fcdto the world in that form) are now found to 
be verilied and ejftabliflied by actual experiment. 

T*H^ intention of the fojjowing iheets being 
chiefly to promote a more general enquiry into the 
nature' $1^ pr(^rtic$ of the elcdric fluid, by faci- 
litating the pra<Sical part ' to thofe who have been 
but iittie Cqnyerfant with the fubjeft, I ihall not 
attempt t0 illuftrate any other theory than that 
wfeich ip now generally received, from its appear- 
ing to l^e the moil rational and coi^ftent. 

The Ut'^ difcoveti«s in eledricity, which th^t 
of th^ Leyden phial Has given rife to, logetJiEc 
with the agreeable entertainment it affords, have 

incited 



PREFACE. xiu 

incited great numbers to engage in it merely for 
the fake of amufement, which, indeed, has fome- 
times led to farther impraYements, but it has alfo 
been productive of many ufelefs and trivial experi* 
ments, fome of which are too poerile to be wor* 
thy of mpch notice. It now appear^, however, 
that eledricity may be apply 'd to purpofes mack 
more iihportant than merely to fill up the vacancy 
of a leisure hour. It feems to be a clew leading 
into many of the labyrinth of nature^ which hu- 
man induftry has never yet been able to unfold. 

FoRTUrNATE as thc difcovcry of clcdricity ap- 
pears to be, we have yet fome qauJCe to lament that 
it came too late to be invefligatcd by the penetrate 
ing genius of a Newton or a Boyle— but ail 
Electrical Machine in fuch hands, would 
have explored greater depths than vmre deftined 
for the difcovcries of one aBra,~thcie were, per- 
haps, reierved for the pi;e£bnt, or' future periods' 
of time; which, if this track of philofophy \» 
purfued, may be produ^ve of the mDfjb propitious 
events. Elec- 
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Electricity fecms to be a. branch of fcxehce 

in which pleafufe and utility are happily united. 

Were the fubje£t to be attended to in ho other than 

a pbikfopbic light, with a view of extending our 

knowledge of a fluid which appears to have almoft 

an unlimited agency, and univerfal extent, it would 

be found to be an inexhauftible fource to the man 

of leifare and fpeculation ; or, if we confider the 

variety of entertaining experiments and curious 

phsenomena that may be produced by an ekdrical 

machine,, we fhall find it to be a moil agreeable 

relaxation to every mind that is capable of virtuous 

and rational pleafures : But if, at the fame time, it 

> 

can be rendered fubfervient to more material pur- 
pbfes in life, it muft ftrongly denfiand the attention 
of every ingenious and liberal enquirer* 

Two great advantages accruing to mankind from 
the knowledge they have already attained of the 
nature of deftricity, are, a method of prefcrving 
buildings from the deftmdive efFefts of Light- 
ning— and, the addition of an article to the jWb- 

teria 
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teria Medica which has frequently been made ufc 
of wkh Angular fuccefs. 

It was with a view of extending the utility of 
the latter, that I have in feme of the fubfequent 
pages, colIeSed the fentiments of different writers 
on the fubjeft, and exhibited the particular me- 
thods which have been ufed in applying eledbicity 
for the cure, of various diforders of the human 

body. To thefe I have added a coUediion 

of Cases and Cures, in order as well to point 
out what fpecies of diforders is tnoft likely to be 
benefited by fuch treatment, as to limit the appli- 
cation within proper bounds. 

I HAVE alfo fele(5led fuch ExPEJRiMENTs as 
have a tendency both to facilitate the Pradice, 
and to illuftratc the general Theory of Eledricity. 

Those ^ who arc acquainted with the fiibjeft, 
will likewife obferve that I have chofen the recitat 
of evident and known FaBs^ rather than the ob-- 
trufion of any uncertain conjedhires of my own— 
thofe few that I have been led to advance, I dc- 
(ire to fubmit to the candid examination and cor- 
reftion of the unprejudiced eledlrician. 
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Page 2« line ix^Jcr they are rtcd it is. 

P. 3, L 2 (from the bottom) /tt chair rtoA chain. 

P. 3O1 L 20, jw aad pofitively rtai and the other end po(itively# 

P. 44, 1. vJt. for pungeant fead pungent. 

For the late Dr. Fa am k l i n {toherevcr it occurs) read Dr. Fram & l i n. 






• 



ak 



L$.!^»^3^!l^»^3^3^»jl»IU^»^ 



;»j»<»><4^<i>4*M*^^ 



A N 



E S SAY 

% 

- J» 

On ELECTRICITY, ^c. 



PART I. . 

Of the Nature and Properties cf the Electric Fluid, 
with a Series of Propojitionsy illujirated by eafy Epcperi- 
mentsi and DireSJions for the Ufe and Management of 
an Electrical Machine. 






SECT. I. 

Of the Electric Fluid* 

il3fXk.MONG other conftitucnt principles which 
S A 15(1 ^^^^ the material world, there has been dif- 
Cw^-yO covered an amazingly fubtile and elaftic fluid, 
*^**?* generally term'd eUaric. This fluid is fup- 
pofed to be uniyerfally diflTufed in all bodies, and fo 
far inherent, as to be infeparable from them but by 
force. The earth, the air, water, and all other fub- 
ftances that we know of, contain a certain quantity of 
the eledric naatter, which is faid to be natural to them. 
As long as this natural quantity remains in any fub- 
fl:ance, its effefts are invifibie, and we are totally in- 
fcnfible of its power; but, whenever the equilibrium 

B is 
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is diAtnrbedy and any body is mad^ to poSck either 
more or lefs than is naturat to it, we are immediately 
fenfible of the effefts, and the balance is as perceptibly 
deftroyed, as when we ineveafe or diminifh the weight 
of either end of a fcale-beam. 

Were aft bodies iipffeffe^ of an'i^ual power of re- 
taining, and of parting with the eleftric fluid,' we ftiould 
neither have the means of exciting its appearance, nor 
beco^nci, in art/ rtjeajure^ fertfible df its efftfts ; bti be- 
caufe fome fubftances freely admit of its paflage through 
(Jieir pores, w hile others feem to bcjxearly impermea- 
ble to it, we may eafily difturb the equilibrium, by 
making the fluid p^s from one body to another, by 
means of friftion ; and, when it is' thus accumulated 
or collided in any bqdy, it may a^ eafily be detained^ 
fdf fohte cbftfrtfetable tirtie, by fupporting * the e.leftri- 
fitfd-body on Ju^h other fobftances, as will not admit 
of the fli||d^s paif&ge. . 

When any body is thus Ibpportted fey othcrs^ tfhat crb- 
ftruft the paflage, or cut ofi^ th^cJMnmunication of the 
elf fl-ric fluid withr the earthy t]p|tfMe^ feid to be i n f nh t ed i 

All fubfl:ances that freely^ permit the fluid to pafs 
through them, are cklledf nin-tltilrics, or conduSors ; 
and thofe which are, found not. to admit of fuch free 
paflage, zvt tztitk^ eieStrlts^ ot non-conduSlors. 

^ IS^x^TALS. of every kittd, are tho ttoft peffeft ednr 
dtt<S:orsv next to thele are cbarccaly and the fluids of 
the jmUnal hadf % HMet v& aljfe found to be a godd con** 
^viflpir ; .grettk^ietakiHy moifl^'wdodj flax, &«. cofiduft 
in a; kfe perfeife 4i3grfie. , 

Tha befll ' eteaat5cS) €f nori-dondltaroTSs zrt gldfii 

rSsjtMf^ wheii ft^ frdm n^ftefei is aHb ar very pcfr- 
fcft elearic j amt Aioft kinds of oHj Jilk^ and hair. 

Whew any perfeffc rfeAric is rubbed with one, that 

i^ lefe'pcrfcaf, the eleftrical fluid wilt leave the latter* 

''--.- . and 
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Sect. i. O N E L E C T R ! G I T Y. 3 

and fee acxumulatcd upon the formet ; Thus, in work- 
ing a common eleftrical machine, the glafs globe, or 
cylinder, having a light preilure, antd fri6bion againft 
the leather cuihiof), or rubber, the fimd is colte^ted 
from the rubber, from the pcrfon who turns the iria* . 
chine, from the taWc, &c. or rather, tbrotigi? all thde, 
from the earth. It is accumulated on tl^ furface of 
the glafs, from which it is immediately rbceived by 
the Iharp'pointed wires, called the cflbScrs^ and, 
through them, conwyed to the frime €6niuli0r% this 
being fupported eirfw by glafs^ filk, or fomc other 
eledric, the fluid will be detained « on it till it is iny- 
bibed by the humidity of the air, or taken off by the 
approach of fome conducing fubftance. If a perfbn 
prcfents a piece of metal, or i^e knuckle of bis hand, 
to the conduftor, the cleftric matter will fly o*ff in a 
ftrong fpark, and be re-€(Midu^l;ed to tlie earth through 
his body. 

That the eleflric ^fluid is collefted chiefly from the 
earth, may be rendered very evident, by infulatin^, 
or cutting ofi^ the communication of the rubber, by 
means of glafs, or a piece of baked wood •,* though 
the machine afts now^ with the fame vigor it did be- 
fore, yet, after one or two fmall fparks be drawn, no 
more of the electric Jfire will ifldie from, the conduftor, 
except the very fmall quantity coUefted from the air. 
But, in fuch circumfl:ances, if a chain be hung frpiti 
the rubber, fo that one end of it may touch the tablef, 
the fife will be produced as before, and, in a dark 
. room, theie will be an appearance dE feveral brigbt 
fparks on the chairi. If a perfon points his finger to 
tile rubber (th^ chain being taken away) the fire will 

B 2 be 

* £v«ry machine, intiended.for exporinients, ftioald he-fur- 
filfhed with this conyenieitce, for occafionalty iafuktbig the 
mbbcr ; as, without fomc fuch method, a pcrfon will be apt to 
conceive but a very imperfeft idea of the nature of the «k£lriq 
€uid. 
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be feen to iffue from it, to the rubber, in a beautiful 
pencil of rays. 

* 4 

Ir the machine be not furnifhed with an infulated 
rubber, we may take another method to prove that 
the eledtric matter proceeds from the earth. Let a 
perfoh take an cleftrical glafs tube, and, by drawing 
his hand, with a piece of flannel in it, over the fur- 
face, he will prcfently find the tube become eleftrified. 
The matter, leaving his hand, paffes to the glafs, where 
it remains, as an addition to its natural quantity ; for, 
as neither the glafs nor the air are conductors, the re- 
dundancy of the elcftric fluid cannot efcape, till fomc 
non-eleftric body approaches it. If a piece of metal, 
or the hand, be prefented to any part of the tube, the 
fluid will pafs from it to the metal, with a crackling 
noife, and, in the dark, long flaflies of fire may be 
feen. But, if the perfon that rubs the tube ftands up- 
on a ftool, or board, fupportcd by glafs legs, he will 
.be circumftanced likethc infulated rubber. An6the,r 
perfon, on the floor, applying his knuckle from one 
end to the other of the excited tube, will, after the 
firfl: or fecond time, be able to get po more fire from 
•it, as none can go to it from the earth. The perfon 
Handing on the ftool will then have a deficiency o( his 
natural quantity of the fluid, or become eledrified ne- 
^atively^ (which term will be farther explained hereaf- 
ter) and, if he touches any other perfon, will receive 
a fpark, which again reftores the balance. 

That the eleftric fluid is of a nature highly elaftic, 
and its particles ftrongly repuUive of each other, ap- 
pears evident from the amazing fpring and velocity 
which it acquires, when condenfed ; and we find its fub- 
tilty, and rapidity of aftion to be fuch, as inftantly to 
pervade the pores of the moft denfe and folid metals, 
the moment it is releafed from' a ftate of comprelEon ; 
and this may be eflfeftcd through a circuit feveral miles 
in length. 

Thf 
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' The fimilarky of the appearance and efFcds of the 
eleftrical fire, to thofe oiligbining^ has been remarked^ 
by writers on the fubjeft, fome years fincc. Ifkm k«e 
.Dr.. Franklin, of Philadelphia^ and fome other inge- 
nious gentlemen, have, by fever al conclu five experi- 
ments, proved the caufe and effeSs of both to be not 
only fimilar, but have alfo demonftrated their identity : 
So that the explojions which are produced by means of 
an eleftrical machine, are no other than thunder and 
lightnings in miniature, diverted of their tremendous 
efi^efts. . The appearance and effefts of lightning, imay 
be exadly imitated by eleftricity ; and mod eleflrical 
experiments may be performed by the eleftric matter 
drawn from the clouds, by means of filk kites, raifed 
during a thunder- dor m, or by pointed iron rods, creft- 
tA on the top of a building. 

- . Many pther phoenomena, and appearances of na- 
ture, may be agreeably imitated and explained by elec- 
tricity ; viz. the aurora borealis^^^z tornado^ or water- 
fpout from the Sea — ^a whirlwind on the land, &c.~ 
but of thefe hereafter. 

Philosophers are not yet entirely agreed in opinion 
whether the elcftric fluid be of the fame nature, and a 
modification of fire^ or whether it be a fluid fui generis. 
Th^reare, atl^lV, fome few gcntkmen who, in order 
to ftrengthen a favourite hypothefis, have taken great 
pains in attempting to prove the identity of common, 
or, as it is generally termed, culinary fire^ and ele^lri" 
city\ but it muft: be confefled that neither their argu* 
ments nor experiments appear, by any means, fuffici- 
cntly conclufive. The luminous appearance of the 
eleftric fluid, and more efpecially, its being capable of 
kindling inflammable fubilances, have been common 
and plaufible arguments in fupport of this opinion ; 
btit thefe are far from being fatisfaftory to the unpreju- 
diced mind. 

We 






« A N E SS A r t>ARTT. 

We know there are many fubftances in nature which, 
jh the dark, affume a lucid appearance, but in which^ 
one of *the moft effential properties of fire is wanting. 
As all kinds of friStion and collijion are, more or lefs, 
produftive of beat^ itieemsto be with great propriety 
that we always annex an idea of beat mi\i fire -^ the for- 
jner muft be a neceffary confequeace of the , latter, 
which is fuppofed to be 2l peculiarly violent agitation^ in- 
to which the inflammable parts of bodies are thrown, 
by a certain degree of friftion, which is neceffary to 
generate or produce it. 

If the above definition of fire be admitted, (and. X 
think we have the authorities of a Bacon, a Boyle, 
and a Newton to fuppori: it) it feems not much to be 
wondered at, that the parts of fubftanqes which are ear 
fijy inflammable, fhould be kindled into fire by the ra- 
pid tranlition of thfe eleftric fluid through them.** Nor 
is the confequence of fo fuddcn and violent a friftion 
more than what might be expected, when we find thai 
wires, of fome confiderable thicknefs, may not only 
be made red hot, but may alfo be put into a fufion, 
and even be vitrified, and entirely di(pcrfed, by a ftrong 

ele^ic 

^ In a TxzB, wnlten bjDr. HoAtxir and Mr. Wiuak, intu 
tied ^ Obftroathns urn, a Strics of SWrkal EitpcriifieKts,** is^bp fol* 
lowing obfervation,-^^' It i» imprnp^r to.qaU the ElfBric Fbiid 
c^ iFiRs; Air mayjufl as properly be called Sound, as this' fluid 
*^ may be called ]^ire» When found is produced, the particles 
«* of air are put into (bftgular a motion, as to convey luchfen-* 
<( iktions, by means of the ear, as rtitp the ^^a of found. But 
<( air IS not therefore (bund. In the fame manner, when a bo* 
*^ dy has all its component particles thrown into fuch agitations 
^ in the air, by the forcfe and a8:ion of this fluid within it and 
»c widiout it, that k grows hot and fbines, and glows and eo»H 
<« Ibmes away in fi&oke and flame, wa £iy ^e body is oi^ Ere, 
K pirbums: But thisi fiuid is no^ there£:>re fir€; nor can i^ 
fc withbut confounding our ideas, have that name given to it : 
u Kor indeed c^njire be called a principle or element, in th • 
^ chymift'^ fcnfe of the word, any more than found can. 
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ele^rlc explqfioni and, t\n^ vci aa inftant d£ time; «fcach. 
is> not to be efi&ftcd by. the moft: . 4^4^ ' culimvjr fire 
t^at we are able to procure. .... 

BtTT, if we.fuppbfediijdttdfaAdimaw^ and£re,'t» 
be the fame, there fteois to be^ a^ifilculty in accounting - 
{(pr the remarkiWc diflSbrence which Appears^ in theniiqM • 
diftcaitioh and eSedh of the tk&ivic fpafk, a!nd that 
whloh is. produced :hf the colli&)nr:df ffiht and fiecL 
When the edeftric fluid is atcumolated on the {wtnie' 
cooduftor of a machine^ the fpark may be drawn from 
it at the diftance of feveral inche^y and it flies efF with 
fo great a rapidity., that we* are not: able ta diftingurlh 
its direftion, wherfxec it procecds^/o, or fr^m the coiKkfC^ 
tor V and in the in^:aat that the fpark isdrawti^ it iikins-'; 
lydifappears, andfeemsto b&t^MfSdly.envelopediadws* 
cojmnon mals of qg^ter; on the contrary,, the^^ark' 
froiutlieiibeelluaaconiparatiTely flow progrelfivf moh- 
tiQh, and, when;re<fciv©d upon thefurfaqc of any bidy^ 
it witi fbmetimes x^ampi a confidtrjible time, before it 
becomes extin£); ;; norl^as it any apfiiearaace of tfaepawet 
o£ ajttraftiony orrepuUiQn. 

In the fm^Uefl.fparic of jfr^, there » a fenfation, or 
quaRty,/c^^^i»»i^v ^net^beati but in one, mucltmore 
lucidvacd intcnfe, takaen by the knuckle from the dec- 
xtlbtdcondvt&fxr^ nd degree of heat is perceptible. 

A VERY confiderable quantity of the ekftric fluid may 
be condenfed in a coated glafs receiver, without being 
rendered vifible ; but the imagination muft be fomc- 
wfiat.ftiaHied, in the conception of fuch a quantity of 
comprefs^dfire^ intenfe and, at the fame time, invi/ibk, 

. A PENSE ^> is.lbund to* bn neeeffif ry. ta the nnfitnte 

<^' cuUi^ary iirf , buftthe ekdric flcrid evidently fublii^ 

- iiivat^^ at kaft^ tft the rtibft perfeft vacuum that we 

^^tfbte to profcifrtV ' Many other reafons, and expcf i-^ 
ttitiivs^ might be 'a.dy^ced^ ta fiiew tl^: otir id^of 
eUSiritii^ and Qf Jire^ oi%ht not to be confoundetf, 
thougb the fornix niffy produce thefatter in abundance 
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of inftanccs;— butasmy dcfign here, is by no means 
to controvert the opinions of others, I have mentioned 
the preceding obfervations with no other intent than to 
guard againlt the admittance of any hafly and immature 
concludons. Indeed we know fo little of the origin 
and exc^t of jir^, th^t it cannot appear (Irange, if men 
of the greateft penetration have been divided in their 
opinion of it ; and, after il has been fubjedb to the in- 
veftigation of the illuftrious perfons before named, the 
decifions of future enquirers ihould be pronounced 
with a becoming diffidence. 

With refpeft to the eleSric fluidy we are able, by the 
help of the machine, and its appendages, to invefti- 
gatefeveral of its properties with Ibme degree of preci- 
fion -, though concerning others, it muft be confefs*d 
that we can yet do little more than conjefture : The 
moft prbbable opinion, however, feems to be that of 
Dr. Franklin, who fuppofes it to be fluid fui generis j 
univcrfaliy difperfed through the pores of all bodies. • 
This gentleman, as before obferved, has fatisfaftorily 
proved that it is of the fame nature as ligbtningj ex- 
tremely fubtile and elaftic, its. particles ftrongly rcpul- 
0ve or each other, and attraftivc of the particles of 
matter} moft of thcfe Properties may be clearly dc- 
monftrated by experiments, for which purpofe feyerai 
of the following are defigned. 



SECT. 



« Whoever are dcfirous of feeing tHit fiibjca properly hand^ 
led, I would refer them to the pcrufal of Dr. Franklin's Let- 
ters, moft of which have been publiftied in the Philofophical 
Tranfaftions, but are now colle6ied into one volume j — and to 
the Hiftory and Prcfcnt State of Elcftricity, written by the in- 
genious Dr. PaiBSTLtr, a work I ihall venture to recommend 
to the pemfal of every pcrfon who. has an inclination of mak- 
ing himfelf acquainted with the fubje&i aa far as it is lutherto 
known* 
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SECT. IL 

0//^^ Electrical Machine* with DinBUns for 

tbeVftofit. 

THESE Machines, fince Eleftricity has become a 
commoni fubjeft of enquiry, have been made in 
a great variety of forms, and on different conftruc- 
tions. Few of them are very comphcated ; but the 
machine which, on fome accounts, I would prefer to 
any other, and which anfwers every neceffarv purpdfe, 
is the moft finiple that can well be conceived. It con- 
fifts of a glafs cylinder, 12 or 14 inches in length, by 
9 or 10 in diameter ; fmaller than this will not fo well 
anfwer the purpofe. It is turned, in a vertical direc- 
tion, by a fingle wince,, without dny accelerated mo- 
tion from wheels, and without any axis, or Ipihdle 
thro* it. The rubber, or cufhion underneath, is fup- 
ported on a brafs fpririg, and may be thfulated or other- 
wife » at pleafure, by means of a plate of glafs, adjuft- 
ed to a focket. The prime conduSior may be placed 
either on the right hand, or left, as is moft convenient* 
7"here is alfo a negative cdnduiior^ of the fame form 
and fize as the pofitive^ or prime conduAor : They 
may be fupported either on glafs ftands, or phials, 
and placed in any tequired direction, or diftance from 
each other, by which means both the pojitive and ne*, 
gative eledricity, may be obtained without the leaft 
trouble. 

The moft material thing in a machine is a good 
cylinder, (which, for many .reaforts, is preferable to a 
globe) made of a proper glafs, form, and fubftance ; 
that will be excited with a gentle and eafy fri6tion. 1 
have always found thofe cylinders to aft the beft that 
are lined on the ihfide with a thin litiing of electric 

• C fub- 
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Jubilances. The following compoficion is a very good 
one for the purpofe ; Half a pound of rofin, half a 
pound of bees-wax, with two pounds of Venice tur- 
pentine, boiled for two hours over a gentle fire, keep- 
ing them ftirred ; a fmaii quantity of vermilion may 
then be ftirred in with it, and afterwards left to cool. 
A fufficient quantity of this mixture is then to be put 
into the cylinder, which muft be tufn'd round, oVer 
a clear fire, till it is evenly fpread over all the infide, 
and then left gradually to cooL 

There is frequently a very material difference in 
the nature of the glafs with which the cylinders are 
made. I have tried feveral forts both of green and 
white flint, but with fo various fuccefs, that I cannot 
pretend to determine which is to be preferred. I have 
had many cylinders, to all appearance, very well 
made, but which could by no means be excited; till 
after having the above lining, they have proved cx- 
*A treamly good : Indeed I never yet met with a lined 

cylinder but what afited tolerably well ; and I have 
^nerally found that the longer they have been made, 
and the more frequently they are ufed and rubbed, 
the more powerfully they may be excited. 

When the cylinder is in good order, and afts vi- 
goroufly, on prefenting the knuckle near it, there will 
not only be a fenfible wind, a hilling noife, and ftream 
of light from it, but very bright fparks, and circles 
of fire will be feen to dart from the knuckle, over the 
furface of the cylinder, to the rubber, the contrary way 
to which the cylinder is turned, attended with a fnap- 
ping noife, and tingling fenfation in the part *from 
whence it feems to iffue : But this will not always be 
the cafe, nor is it requifite, — if an air be found to 
come from the t:ylinder, attended with a crackling 
noife againft the knuckles, the machine will a6l ftrong 
enough igr almoft any experiment. If nothing of this 

. . be 
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be perceived, the cylinder muft be gently rubbed with 
a piece of flannel, or ^ foft, dry handkerchief; fome- 
times, particularly in damp weather, and when the 
machine has not been ufed for fome time, it will be 
neceflary to bring it for a few minutes before a fire, 
and to make the cylinder a little warm. If this docs 
not do, take off the rubber,' and lightly ftroke the 
furface of it with the end of a tallow- candle, and af- 
terwards rub over it a fmall quantity of what is called 
Amalgam \^ this feldom fails to make the cylinder aft 
with much greater ftrength. Sometimes merely rub- 
bing the furface of the rubber with the end of the fin- 
ger, in order to take off a kind of polifh, which in time 
it acquires, will be fufficient to give the machine frefh 
vigor. If the amalgam be ufed,, the cylinder requires 
to be wiped occafionally, to get off the black rough 
matter, that will fometimes be found fticking to it. 

Those cylinders that will aft with a light preflure 
againft the rubber, and a motion moderately fwift, are 
always the beft,^ as they fave much labour in working 
the machine ; and it will generally be neceflary to ad- 
juft the rubber, and put the cylinder in proper order, 
before any experiments are entered upon ; and after- 
wards, occafionally to tighten or flacken the adjufting 
fcrew. After the cylinder ha^ been worked for fome 
time, it will be found to turn lefs eafy than it did at 
firft, as though it prefled too hard againft the rubber, 
and lefs fire will generally be produced ; in this cafe, a 
coarfe linen cloth, on which has been rubbed a fmall 
quantity of candle-tallow, may be held againft the 
cylinder as it turns, and it will immediately turn eafier, 
and aft as vigorous as before. c 2 But 

• 

^ This is a compofition wHich no pcrfon that has a machine, 
fhould be without, as it never fails to increafe the power of it. 
The Amalgam is ufually made of quickfttuer^ and the fcrapings 
oi pewttr^ Uady or pieces oftirifoil, mix'^d together, in a hot mar- 
ble or glafs mortar ; !f a fmall quantity of vermilion and bijmuth 
be added, this mixture will be found very ferviceable. 
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But however well the cylinder may aft, it will be 
in vain to expeft any experiments will fucceed proper* 
ly, unlefs the prime conduftor be perfeHly infulated. 
It may eafily be known if it be not fo, by taking a 
fpark from it, which will never be ftrong, nor drawn 
. but at a fmall diftance. If the conduftor be fupported 
on glafs, this muft be rubbed perfeftly dry, or held 
to the fire, till it be fomewhat warm; or if filk lines 
be ufed, tne fame drying will be neceflary. All rough- 
nelTes, edges, and points on the conduftor, or its fup- 
porters, that may throw off the fluid into the air, 
Ihould be properly fecured, and rounded off. 

Th£ pointed wires, or coUeftors of the fire, fliould 
1^ placed within half an inch of the cylinder, direftly 
facing, or parallel with the rubber, fo that all of them 
may be within the central force, and greatcft influence 
of the glafs ; for if any of the wires extend too far to- 
. ward either end of the cylinder, inftead -of collefting, 
they will throw off the fluid, which^ in the dark, may 
befeen in the appearance of a fmall ftream of blue fire, 
extending itfelf toward the end of the glafs ; the col- 
Icftor Ihould then be moved, either one way or the 
Other, till the points of all the wires are illuminated, 
with a ftar, or fpeck of light, without a flrreana irom 
any of them. For this reafon, the rubber ought ge- 
nerally to be about two inches (horter th^n the cylin- 
der, and the extent of the wires lefs than the length of 
the rubber, by at leafl: one inch. * 

I HAVE been the more explicit and particular in thcfe 
direftions, bccaufe I am fenfible that the young Elec- 
trician frequently undergoes no fmall degree of vexa- 
tion, when he is not able to colleft a fufficiency of fire 
for his experiment, and is at a lofs to know the rea- 
fon : Though he may be poflfeffed of a good machine, 
he may not be able to ufe it to the bcft. advantage ;• 
and if he cannot put it in proper order, he will be o- 

bliged 
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bliged to beftow much unneceflary labour and time in 
charging his phials, &c.~but a little pradice and at- 
tention will foon enz^ble him to overcome every difii-* 
culty of this kind. 

But he is not to expert that his machine will aft 
equally well at all times. The weather has generally 
great influence on eleftrical experiments: When it is 
dry and clear, and particularly in frofty weather, they 
always fuccced bed ; if it be rainy or damp, the elec- 
tric matter will be attracted by the humidity of the 
air, and very little can be procured from the conduc- 
tor. In this cafe, there Ihould be a good fire in the 
room, to dry and warm all the glafs materials,— we 
may then proceed without much interruption. But, 
qn the other hand, if the weather be very dry an4 
warm, the floor of .the room atid furniture, being 
without a proper degree of moifture, become very bad 
conduftors, and little of the cleftric matter can he 
brought through them from the earth. Some kind of 
metallic conductor (hould now be fixed, fo as to con- 
neft the rubber of the machine with the ground, or 
walls of the houfe. I generally make ufe of a brals 
chain, one end of which is fattened to the rubber, and- 
the other end put through a fmall hole in the carpet 
on the floor, under which is fhcet lead; By this meaas 
I generally coUeft as much of the ele<9:ric fluid as I 
defire. But in very hot weather few experiments can 
be made to fucceed properly, for though the glafs may 
ad tolerably well, no other than a fmall hifllngfpark; 
tan be taken from the conduftor, and ^t a fmall dili 
tance ;— in thefe circumftances, I own I know of no 
other remedy than patience^ and if this be not at hand, 
I think the beft way, for the prefent, will be to Uj 
the machine, &c. wholly afide, 

I MUST yet add another caution or two, whichi 
though they may appear trivial, may not be altogether 
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wnneceflary to thofe who are entering upon eleftricity. 
After the machine and apparatus have been ufed, they 
are not to be carelcfsly laid afide in any place, nor 
left cxpofed to the air ; but fhould either be put up in 
a box, or covered over with a cloth, to preferve them 
from the moift air, and duft. The axes of the cyhn- 
der, &c. fhould be now and then frefh oiled : — All 
the glafs materials, particularly, kept perfedly clean 
aod dry, and thefe bandied as little as poffible. — If any 
condu<5ling fubftance be near the machine, when work- 
ing, it generally receives a part of the eleflric matter, 
arkl carries it off; it is therefore proper to remove 
every thing, that is not immediately wanted, to a dif- 
Unce. The fiame of a candle, near, the cylinder, or 
• any part of the conduAor, effeftually takes, off the 
^ cled:ricity> and fpoils the operation. , 






SECT. III. 
Remarks^ and general Axioms in Electricitv. 

AN ELECTRrciAN fho'ukl diveft himfelf oi fear^ 
though not of caution. There is no poffible 
danger in any eleftrical experiments, except in the 
charging of large jars and batteries •, nor need he be 
Under any appreheniion from thefe, while he is careful 
not to touch any part of the conduftor, or the wire3 
kaditig to the infide of the jars. But I know it. to be 
not unufual for peafons, who are but little acquainted 
lifith the nature^|Di^ledricity, to teftify evident marks 
of fear, upon theii: approaching an eleftrical machine. 
Some can fcarcely be prevailed on to receive the flight-^ 
eft difcharge from the phial, or even to take a fpark 
from the conduftor, though they fee others before 
them experience both, without the leaft inconvenience. 

This 
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This want of refolution roight be cxcufable in w<imeii 
and children, but \ own I canrot help fmiling at the 
timidity of a man v/ho can exprefs any apprehcniioiis 
of a momentary fmart, — of a pain which is rather 
imaginary than real, as it can ft^ldom be of half afc- 
cond*s duration ; and I never knew it to be attended 
with the leaft difagreeable confequencc. 

The mind is, perhaps, as readily fufceptible of the 
fear of pain, as the body is of pain itfelf ; hence our 
ideas of that v/hich we have lieard from the report of 
others, to be in any degree painful, feem to be mag- 
nified far beyond reality. When the force of con- 
dcnfed ele&ricity was firft accidentally experienced by 
Mr. CuNEus, and afterwards by Profeflbr Mushen- 
BROECK, Mr. Alamand, and fome others, at L^yden^ 
about the year 1726, the very exaggerated accounts 
thofe gentlemen gave of it, could proceed only from 
the furprife and terror they were thrown into by fo 
extraordinary an event ; for the experiment, it feems, 
was made with only a common phial, with water in 
it. Were not we able to repeat the fame experiment, 
and in a manner much more forcible than they could 
perform it, we fiiould undoubtedly, entertain far more 
tremendous ideas of it than what it really is* Though 
the Profeflbr was ftruck with fo terrible a panic that 
he declared, *' he would not take a fecond fliock for 
. the kingdom of France," yet we find that a fliock ten 
times as great, may be received without injury. « There 
being generally in the human frame, fo little refiftance 
to a free paflage of this fubtile fluid, that the quan- 
tity 

* Dr. Priestley, in his Hiftory of Eleftricity, fays, " I bnce 
*' inadvertently received the hill charge of two jirs, each con- 
^ taining three fquare feet of coated glafs. The ftroke could 
•* not be called painful; but, though it pafled through my arms 
" and breaft only, it feemed to afFeft every part of nvy body a- 
" like. The only inconvenience I felt from it, wa« a Ufliiudc,. 
" which went olF in about two hours. 
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tity comprefled in a common phial (ufually left than a 
fquarc foot of coated glafs) can be attended with no 
other inconvenience than giving the inadvertent opera- 
tor a tranfient difagreeable fenlatiog* 

A DILIGENT attention, however, is required, when 
he has occafion to ufe a confiderable force. He fliould 
be pretty well acquainted, not only with the courfe 
which the fluid will take, in different difpofitions of 
the , apparatus, but alfo with the quahties of diffe- 
rent conducting or non-condu6ting fubilances, which 
he may have occafion to ufe in divcrfifying his experi- 
ments. He would alfo do well in providing himfclf 
with an Ele^rometer^ for determining the power and 
quantity of the charge, before the explofion is made.^ 
The force contained in a great number of coated phi&ls 
(ufually called an EleSrical Battery) is very confidera- 
ble ; perhaps the matter condenfed on a hundred 
fquare feet of coated glafs, would acquire a degree of 
force fufficient to ftrike a man inftantly dead : But 
they are feldom made, or required to be fo large as 
this. 

I AM fenfible that to the EkSirician^ the preceding 
obfervations, and indeed moft of the fubfequent, will 
be unneceffary ; but, perhaps, he may recoUeft the 
time wher\ he would have been glad of them, — when 
the knowledge of a few plain rules and maxims would 
have faved him much labour and expence -, but, (to 
ufe the words of Dr. PRiESTi-£v) " it is hoped he will 
" not envy others acquiring knowledge cheaper than 
•' he did himfelf. It is for the intereft of the fciencc 
in general, that every thing be made as eafy and 
inviting as pofliblc.to beginners. It is this circum- 
ftance only that can increafc the number of eleftri- 

^ " ciihs. 
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*" The beft kind of Eleftrometers for this purpofcj that I have 
fccn,' is that invented by Mr, Henley, oi London I and fold by 
Mr. Nairm£, in QomhUi, 



1 



Sect. hi. ON ELECTRICITY, 17 

*^' cians, and *it is from the incnsEfe of this number, 
^^ that we maymoft reafonably expe& improvements 
'^ in the fcience." 

It was chiefly whh a motive bf inviting others into 
tills ample i field.. of enquiry, in which I own I have 
frequentty taken moft agreeable excurfions, that I have 
attempted to open a view of fome of the moft'fllriking 
appearafnces which feem to be worthy of the ehiquitler's 
attention •, in the purfuit of which, he may avoid 6- 
thers that have been found to be illufive ; and, by 
ftriking a little oilt of the ufual track, I have endea* 
votired to vary the common experiments, ufually ex- 
hibited, merely for amufement, fo as to render thetn^ 
at the fame time, collateral proofs of fuch propofitions 
as are necefRiy to be kept in view :— The mpft pa- 
terial are the following; which, as they are leading 
principles that are eafily demonftrable, may be called^ 

AXIOMS in ELECTRICITY. '[ 

I . We fay a body is eledrified pofifivefyy or plusj 
when it has received more than its natural quantity of 
t&e eleftric matter: And 

.2. When the natural quantity is lefs^ or diminifh- 
ed, in a body, it is faid to be electrified negatively^ or 
minus. 

3. All bodies in contaft with the prime conductor 
of a machine, will be eledrified /^//v^^, or contain 
a redundancy of the eleftric matter. 

4. If the robber of the machine be infulatedy and, 
at the fame time, a chain, or other non elcftric, be 
hung to the prime condii&or^ fo as to convey the mat- ^ 
ter to the ground, the rubber, and all bodies con- 
nefted with it> will becofoe^ele^ified n^atively. . 

D 5- Whin 
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. 5. When two, or mbre, bodies arc eleftrificd po- 
JiU^ifyf they repel or aVoid each other. 

6. When two, or more, bodies arc clcftrified ne- 
gati^y'thtY likcwife repel i but 

'7. "WHENone body is eleftrificd pofitively, and a- 
nother negatively, they ftrongly attrail: — And 

8; Any body eleftrified cither negatively or pofi- 
tiv^lyi ' will attrad another body that is fuppofed to re- 
niaia in its natural fiaie^ or uneleftrified;— there ap- 
pedrs, tndetd, to be ^ mptual attra&ign between both : 
*i^Biit, ftri&ly fpeaking, no body that approaches a- 
mother: ^hich is elc&rified, remains abiblutely in its 
iiaturid ftate, or uaeleAriged) becaufe 

9. **^ All bodies that are brought within the in- 
^* fluehce bf dedhified bodies,' (whether they are fo 
** by having more or kfs than their natural (hare of the 
** eledric fluid) become poflfefled of a contrary elec- 
•* triclty.* • * :.*..... 

to* On prefenting the wire, i^hith cpipmunicates 
wi^h thei^ifide of a^coatcd phiai, to the prime cpnduQr 
tor, the infide of that phial will be efcdrified pojitivelj^ 
and the matter become condenfed on the infide coating 
to ^ gr«lt degree, — at the fame time that the outfide 
cbatlng will become^ in the fame degttc, tiegatively 

eledrified. On the contrary, if the phial be held • 

in the hand by the. wire, and the external coating be 
prefented to the prime conduftor; the infide of that 
phial ^ill become eJeftrified negatively^ and the outfiAd 
pojitively. 

n. Things being in the (kuation'^as mekitioned in 
Ax. 4. on prefenting the phial to the rubber (or to 4 
conduftor in contadt with it) its efcdrifiity will be di- 
r€iaiy«vcrfcd~.If the mri be held !bo the rubber j the 
infide of the phial will be ekiSbrificd n^ativefyi and the 

outfide 
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outfide pofitivdy y^li the outward coating be prefented>. 
the infide will be pfuive^ and the outffde negative. 

12. Points, or pointed bodies, (as the (harp end 
of a wire, needle, &c.) have a peculiarly powerful ief- 
fedt, both in receiving and throwing ^/the ejitdric mat- 
ter from any body elcdrified. 

13. A globe, cylinder, or tube of glafs m^^rcugb 
on the furface, will produce a negative eledricity, if 
the ifriaion be made with a fmootb rubber ; as will 
likewife a cylinder of fealing-waXj ix oi fulpbur^T^qn- 
trary to that of fmooth ^lafs, which always throws out 
a p^yf/iv^ or />/«jr cledricity. r 
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A Series of introduSiory Experiments. 

ELECTRICITY feems to demand a mort prac- 
tical attention^ in order to inveftigate its proper- 
ties with fatisfadtion, than perhaps any other fcience : 
Nor is it eafy to convey an adequate idea of its furprif- 
ing efFeds, without the help of experiments. ' If a per- 
fon has once or twice^^j^a few of thefc, and atten- 
tively pbferved the mode and refult of each pperatipn^ 
he will have a much dearer conception of efcclricity 
in general, and the ufe of the various apparatus, than 
any verbal directions can convey 5 but fuch dirediotis^ 
when the machine is at hand, have a tendency to faci- 
litate the praftice,' and may poffibty bring to the ^-re- 
colleflion, feme appearances which might have been 
but flightly noticed, though neoefffary to be well under- 
iiood, in. order to purliie the fcience with fuccefs. 

For this purpofe I have endeavoured to feleft fuch 

.tix^^tmtfitsM ut tH>t 0Biyi9^ butillu^ar 

p « tive 
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rive of the preceding propofitions. — The lirfi: that na- 
turally prefents itfelf is 

Drawing the Electric Spark.- 

Exp. I. This is performed merely by prcfenting a 
knuckle of the hand, the knob of a difcharging rod, 
or anyothet- noh-elcdrk, within about an inch of the 
prime conduftor, from which elcftric fparks, in the 
appearance of fire, will be fcen to dart, attended with 
fmall expiofions, and will be felt by the hand like a 
ftroke given with the end of a fmall wire.- 

Exp. 2. If the knob of the difcharging rod be appli- 
ed near the end of the conduftor, or near to the glafs 
ftand that fupports it,. a much longer fparJc may be 
drawn, than from the middle -, and it will be feen to 
form feveral, curves in its pafTage, having the exaift 
appearance of a flafli of lightning. 

Whin any body, in its natural ftate approaches a- 
iipther that is eleftrified, fas in the above experiments) 
the condenfcd matter in the eleftrified body repels the 
natural quantity from the body une]e(Sri5cd,e — from 
the furface neareft in cdniacl, to its remotei' parts, by 
which means that furface becomes elcdtrified negatively, 
or in a ftate proper to receive a fpark from the body 
which is over-charged with' the matter, till, upon a 
nearer approach, it receives from the other all the com- 
prcfs'd fluid, in one cxplofion, which is inftantly con- 
veyed to the earth, through the perfon who drew the 
fpark. 

I APPREHEND the violence of this attradion to pro- 
ceed from two caufes, — the rcpulfiori of the ekiftric 
particles to each other, and their attradion to the par- 
ticles of matter. The dcnfe fluid, in a body ftrongly 

clec- 

( See Ax< ^. This will be proved ia a fubfeguent expeiiment. 
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eleiStrified, mufl: neceflkrily repel that which is more 
rare, in the body uneleftrified, and remove it to a dif- 
tance adequate to the elaftic force acquired by the for- 
mer ; by which means, that part ot the uneledrified 
body which is neareft to the other, becomes a kind of 
vacuuWy as attraftive of the particles condenfed on the 
cleftrified body, as they are repulfive" of themfelves. 

On the approach of a body in its natural ftate to 
one that is cledrified negatively, the fame efFefts.enfuc 
as in the former cafe, but from a caufe juft the reverfc: 
The furface of the approaching body now becomes 
eledrified pofitively, the fluid being drawn from its re- 
moter parts, towards the body negatively electrified^ 
hence there will be a ftrong attraftion. between them, 
for the reafon before- mentioned, till, on a nearer ap- 
proach, a fpark proceeds from the former to the latter, 
which reftores' the equilibriun% as before. 

Hence Hkewife tlfe reafon is evident, why two bo- 
dies that are both equally eleftrified, either negatively 
or pofitively, will never receive a fpark one from the 
other, the repulfion being equally exerted in both. 

• Exp. 3. If a perfon be infulated, by (landing on a 
board with glafs fupportcrs, and prefents his knuckle 
to the eledtrified conductor, (the motion of ^he ma- 
chine being flopped at that time) he will take only part; 
though the greatcll part, of the fluid from it; the 
whole charge being divided between them, proporti- 
onably to their quantity of furface, and both the per- 
fon and the conduftor will afterwards give a fmail 
fpark to another body prefented. 

ft 

Exp. 4. If a piece of metal, or a conduftor, of the 
fame Am as that which is eleftrified, be infulated and 
prefented to it, the elcftricity will be equally divided 
between them, and both of them will afterwards pro- 
duce a fpark equally ftrong. 

Exp. 
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Exp. 5. The larger the conduftor is, the greater 
will be the quantity of matter cdmprefled on it, and of 
confequcnce the ftronger will be the fpark that may be 
taken from it : Therefore, if a perfon Handing oh the 
board before- mentioned, holds in his hand a wire or 
chain communicafing with the eledlrificd condudor, 
he may be confidered as a part of it, and a much 
ftronger fpark may be drawn from him, by another per- 
fon on the floor, than could be done from the con- 
ductor alone; and both will be equally fenfible of the 
force of it. 

Exp, 6. Let the perfon ftanding on the board, hold 
in his hand a fpoon with a little brandy, or fpirit of 
wine in it, (firft warmed over a fire) and another per- 
fon on the floor, apply his knuckle, or the end of a 
difcharging rod, quickly towards the furfacc of it, and 
it will inftantly be in a flame : the fame may be done, 
if the perfon on the floor holds the fpoon,— che fJHrit 
may then be fired by the ekdrified perfon. 

Exp. 7. The above experiment may be agreeably 
Taried in the following manner ; — The eleftrified per* 
fon on the board holding the fpirits, as before, Jet a 
perfon ftanding on another infuiated board, or on a 
cake of wax, hold in his hand an irpn poker, one end 
of which is made red hot ; he may then apply the hot 
end to the fpirits, and even immerge it in them, but 
they will not take fire ; but, if he puts one foot on the 
floor, he may then fet the fpirits on fire with either the 
cold end or the hot, provided the latter be not .worn to 
too ftiarp a point. An iron rod, with a knob at each 
end, is moft proper for this purpofe. 

The reafon why the fpirits could not be kindled by 
the perfon when infuiated, is becaufe the elecitnc fluid 
cannot efcape through him to the earth, .he is ti^refore 
incapable of drawing a fpark fu^ienrly ftrongijto inr 
flame them s and hot iron immerfed in fpirits,' will fel- 

dom 
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dom or never fet them on fire. When thfey are in- 
kindlcd by the eleftric fpark, it is undoubtedly cfFcd- 
ed by the rapid and violent action of the fluid, in ic$ 
paffage from the furface of the fpirits^ through the in- 
flammable vapour arifing from it. A candle that is 
newly blown out, may aifo be rekindled by a ftrong 
eleftric fpark, (every eleftric explofioh difplacing a 
quantity of air around it) — hvtf-fhif; may hf! pcrformM 
vHHtcli-eafigf-by- tt b rea t h of a ir fr o m th e m e uth i-> 

Exp. 8. Take an iron poker, or a bar of any metal, 
and make it red hot in the middle; let one end reft on 
the prime condudor, while the other is fupported by g 
glafs ftand; in thefe Circumilances. an eledlric fpark 
may be drawn from any part of the. poker, from the 
igniced place as well as from the two ends, A magnet 
may alfo, at the fame time, be hung to the poker,— 
it will attraft, and be attrafted by the iron> the fam^ 
as though it was not eledlrified. This may fhew that 
tnagnetifm is not affeded by eleSlricity^ nor eleftricity hf 
fire% neither does it appear that the iaft is any way con- 
cerned in thefe operations. 



S IE C T. V. 

Of Ek^rical Attraction and Repulsion, 

THESE appearances have been fubjeft to the en- 
quiries or very learned and ingenious men. We 
find the names of Boyle, Hales, Hawicesbee, 
FnANKitN, Cantqkv among many others, of our own. 
countrymen; and of iEpiNus, Beccaria, Nollet, 
WiLGKE^ with other inflcnious foreigners, to whofe 
hborious researches ind fortunate difcoveries the world 
will ev^r remain indebted^ and which haye rendered 

their 
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their names illuftrious in the annals of fcience^ ' Mod 
of them efpoufed their favourite ^heories^ which, in 
feme points, widely differed from. each other ; but this 
was one reafon that the progrefs of eleftricity, when 
thofe genttemen were carneftly engaged in examining 
and cotreding each other's hypothefes^ appeared to be 
fo rapid. 

The electricians in England^ France^ Germany^ and 
other parts of Europe, and in America, imparted their 
difcoveries to each other with a freedom that did ho- 
nour to the advocates of fcience. Truth, more or 
lefs clear, is generally the refult of a liberal enquiry. 
Accordingly feveral fads were difcovered that were 
truly amazing, and which afterwards aftonifhed the 
greateft part of Europe, where they were exhibited ; 
every one being eager to behold experiments that ap- 
peared to be rather a kind of magic than the refult of 
^Jiilofophy. 

r The Electricians themfelves feemed to be fome- , 
^hat puzzled in attempting to account for the appear- 
f ances of eleSrical attraifion and repuljion \ — and it mutt 
y be owned that they have not here been quite XofortU; 
nate in their elucidations, as to free the fubjeft entirely 
from obfcurity : In fome inftance^, indeed, demon- 
flration can fcarcely be expefted, iand where we can- 
not be admitted to abfolute proof, .we muft.be fatisfied' 
with fuch conclufions as appear to be moft rational 

and confiftent. 

• » , » 

Of all the opinions that have been hitherto adopt- 
ed, concerning eledricity, that of Dr. Frawkun, be- 
before recited, appears to have obtained the raoft ge- 
neral affent; riot only becaufe it is acknowledged to be 
the moft probable, but becaufe it may be extended to 
every eledrical phaenonlenon, and is capable ;of folv- 
ing every appearance, that admits of folution, in a 

I more 
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more fatisfaftory manner than any other :' So that» like 
the Newtonian Philosophy, it now almoft ceafes to be 
merely an hypothefis. ' ^ 

Every one who has been converfant withele£iricity, 
will acknowledge . that there are fome appearances in 
. this fpecies of attraftion and r(?puIfion, which ure not 
readily and precifely to be accounted for, from the 
poftulau of any of the received f/beories of e]e£lricity. 
But, in attempting to account for tf/?y appearance, it is 
neceflary that fome theory Ihould be kept in view,! or 
we are not likely to draw many fatisfactory cohclu- 
fions:. And it ia certain, that thofc inferences have hi- 
therto been liable to the feweft objeftions, that have 
been drawn from the principles i)f Dr. Franklin. 

Exp. I. Take ten or a dozen fmall downy feathers, 
and tie each of them fepatately.to a finei linen thread ; 
let the whole be then, tied to the end of a fmall metal 
rod. The length of the rod is of no confequence,-^ 
the threads may be about an inch and half in length. 
If the end of the rod be inferted into the prime con- 
dudor, upon fetting the machine in motion, the fea- 
thers will immediately expand, arid, avoiding each o- 
ther, will ftand at the greateft poflible diftance. The 
feathers receiving from the conduftor a greater quan* 
tity of the eleftric matter.than is natural to them, their 
atmofpheres (as it is fonic times called, tho* perhaps 
improperly) repel each otly^.^ 'At the fame time, if 
the hand, or any other noh-elcftric, be made to ap- 
proach them, they will all be ftfongly attrafted to it.* 
The hand being in its natural ftate, or rather, ac- 
quiring a fmall degree of a contrary eleftricify, attrafts,' 
and is attrafted by the ^abounding quantity of matter 
in the feathers. 

Exp. 2. Ip the feathers be cohhedlcd to a cbndudJlbr; 
eledrified negatively^ the fame appearances will enfue 

E • ' *s 

»» Ax. 5. I Ax. 8. . 
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a% in the fprcjgoing cxperiipcnt. The fe^iithers will ap- 
' t)fear tgr 6c repelled froth each other^ and attrafted by 
any other bodjr.'^'* '* '/^^ 

. We cannot fo eafily conceive why two bodies that 

' iit 'ii^M//Wi^ elbftrified ft^ repel each other, is we . 

catf when they are eftdri8ed'/)^/A;^fy. It is fuppofed 

that, ' * Whin t^o or more btxlies ate exhaufted <rf their 

'* naOjr4llhareof cle6^ are attracted by tfe 

•^'dehfcr flUid^ exijMifg either in the atmofphere cdn- 

"* 'tiMious toihem^ or ih,,6thcr neighbouring bodl^.^; 

** .^ich bccafionsf them fftll to recede frbxtt bnc another^ 

''* .as rf^iJdhf 'is ^yh^ overbhai'gcd/ Others 

^Kave ftrppofed it66 ^ rj^ther bwirigtof '^an accumulation 

'* bt twe eleftrfcr d|ixd oh the" furf«:es of the bodks'^ 

* wtttcAr^aetfimolation i^'^ddced by the ittraftioh 6f 

^ thftT bcrdi^) -and ;the dafficah^ die fluidl finds in ien- 

^- tering^diem. Tkie^difficultf ia enteridg'is^iuppbied 

<iito^:be-owingy chiefly, to thie tfir on the furhuie X)F 

^ -bodies, which is probably a little cdndenfi»l ther&^/i 

■ Pe RH Aps the' appajrent retiiljioii of bodies eleftrifie^ 
titlitf Vpegbtively or fojiiivetyy is. occafioned . rather by 
the attraftion of other ^6di6s furrounding them, and 
the humidity of the>j/V, than by the rcpulfion pf ahv 
eleftric atmoffheres] that may furround the' eleftrifica 
bodies, . l[,'ifti.the ratTier of jfhis opinion from the fgl- 
lowine pbferyat3oas-^Whcn tho^^feathersl before- men -^ 
tioned,/are pjaced in th^ ' ^*" -r -i i '^-• 

furface, fuch*as a board 
flop of^each, other. will.; ^^ ^ ^ ^ 
it wmif they are placed at^'the V^^ of the ^oard," fq-. 
as Ito'be more imincdia^ely Vsriihih the attraAipn of uf)r! 
eledlrified" bodies. ' I^ a firigte feat'Rer, ' or a piece ^of. 
down, be placed near tK6 edge of the board, it ynl\ 
immediately fly off to the neareft body that is unelec- * 
trifi6d; b\3t^ df placed in thb^niddie of* the boand^'^Jt 

? Ax. 6. -' 
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will be a, cogi|l4erabI<;^me^pefDt^ jt wll^mojfc,. ana i 

fcarcely Aew'any figfi^ 4>t i¥puJIioaH|l|,,a&i9^f r T^^jr^ 

be Held^qyi^r^'it- tliefeatWr WJl^^t^eif} jmmccj^^^^^ .^t , 

to|t.Tr|-v^Ji^;.tj»e]buheh Q^.f^atlierjs js fet.upon th<^',.;, 

. bo?rd^ ^pd,joyer«l with a large glafs r^i^A«i iheyl'; 

will hardly jfercijclka W all^pT, ifjhe'y are,.theyJ(bQa: ::; 

coll^ple ; jY^en the rccjDi^ntjP55Qfl[ic& ^ httk elpft^m- . 

cd, a fpark takiin /rQmtl^.pjif^^^ ^ 

the feathers e3^pan<Ji, b^ciqg attr^(^o^^ by ch^'efeajxc^^ 

of the gUfs*r-K an air-pump fije, plac;e4,9n the c^eftn- ; '- 

fied board, and tlie tod oF feathers Tet uf> in tKe ex- 

hauifed^ red|>Wht, T ^ nevei: fotif8ft> tBeta ta%e^a«^ 

figtts <i( dearicity, till the haftd,^' tor'fonAc <fthcr"body, ' 

' ' the ^hfsi^thtjr Would; thin bc>i '^ ' 

ias'Wiil be^^h^ fetSie, m th^fe « 

eledltickf te^itv?e Or negk 

17 ■ '—■ 0^''^ "V^''T ^ V ^^ '^' "* *■ ' -1'^= • V ^^ v^ . •^- 
Jtxp. 3. Xhe teathcir^ bcjpg . cx;panaed lyiw eitneij .,. 

electricity, if a|)ointc;(^ wire, or a^pm be pr^f^tej^ 

wards thepi^ k Immediately ni^cs them coiIap,re and ; 

i^xixi^ XQ^i^T ^ (He. eleiStric' ^ 

matter, tljey^^liecon^'^unekiSiriM^^ .and are |fccieFora 

fud^^n^iy itfra(9^4 b^^ti^ 

If tfie ppmt'.Bc pr?fepted tp byjpJH't.pJ toe cipn^jjiftof, \X 

the.efFeft^Virai.^ nefrlj« # fp^e.,^.^ ... ..,^.;,^^,, ^^: ^.. 

B»pl:4.ft I^Mt; thev pointedl wira^j inj|eadditt~:6eing^;:ii 
heldi.in.thc? hand^lbc. fixedHtoirariy part; of fchcJtoh- vs 
du(ftdr, .witk) th^ point outwasrd'v:)tq>on'i4s%iqHi]:^ <0hef:r 
maofaio^ ;. tho foaJdidrs w^U b6idbc&dfiddr bun veiyifeebl:^ * 
riiing gradually, as though thei quantity dfcde&tix: «'> 
matter '^ " ' • . .t • n r . 

off 

'caufe reverfcdv ^ 1 - r . 

QxB. 5v ^ Ijim tira Very fcnkil ba^is of ^cork bci^&fr. ^ i 
tcned.xa the ends* of two threads, about fix inches in 
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length. If thefe be held. in. the hand near the eledtri,- 
fiecT.conciudor, they will' be ftrongly attrafted to it, 
aniregelied from each other. 'The eleftricity joF the 
condOiSor Teptlling the iiatural quantity frd^nmthe balls, ' 
through the threads, to the hand tha'r'jiolds them, they 
become negatively eleftrified, and therefore avoid eath 
othbr,'at the faifie titrre that they are attrafted by the 
/r?/?//^"^ eleftricity of^the^conduftor. ";", But,' if the balls 
are held towards a conduftor negattiidy cleftrified, they * 
wilKdi'verge with />^//w eleftricity, this. being drawn 
From the hand, through the threads, to the bails. 

Exp. 6. -Let ^ c^cI? pr hoop; be made of thick 
brafsr wire^ .i<i, or X4-.Inches diameter, to which tie, 6 
or ^jfine threads, at. equal diftances from each otlxer. 
Letxhe fame number of threads be fattened to another 
fmaller hoop, of a fia§ juft fitting the prime conduc- 
tor, fp as to. go on the end of it. The tHre^ds are all 
to be of an. equal lengthy and of fuch a leng;th as, 
when the fmaller hoop is placed in the centre of the 
larger; and the threads from each extended toward'one 
another, tlftir ends-tnay reach eacK other within a 
quarter of an inch, forming fo many diameters to the 
hocrp,' like thfe fpokes of a wheel. — Piit the fmall hoop ^ 
on f h6 end of the cortduftor, and, wh^n the machine 
is in motion, the threads will all beextended in right 
lines. ' If the larger l^oopbe then vertically fixed on 
a glafs (land (with ^ <;hain hanging from it to the ta- 
ble) fo ^ to. form a- circumference to the other, the 
threads on both will be attra6ted, and the end^ point 
|:o, .and nearly tncet each other. 

This experiment . has been admired as curious, but 
is readily accounted for; . 6p the theory of t)r. Frank- 
LiN.-^The threads ori either hoop become poffefled of 
an eledricity contrary to each other ; thofe on the fmall 
hoop have a redundancy "* of the electric matter, and ' 
.1 . thofe 

«* The ptjfiUve clcaricity is always fuppofcd to be made ufc 
of, unleis the contrary is mentioned. 
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thofe on the larger a deficiency ;* they are, confequcntly, 
ftrongly attrafted to Jeach other^ The eleftric matter 
flies ofFTrom the threads of the fmallhoop, is received 
by thofe on the larger, from which it is conveyed, 
thro' the chain, down to the table, &c. If the chain 
be taken away, the larger hoop will be infulated — the 
threads on it will firft be attraded as before, to thofe 
on the fmaller, till becoming charged with a pofttivc 
clcftricity, they will immediately be repelled, and avoid 
the others : Thus they may be made to attrad or repel, 
at pleafure, by touching the large hoop with a non- 
eleftric. — This is an entertaining experiment, but re- 
quires fomc degree of attention to make it fucceed pro- 
perly ;— the following is on the fame principle, and 
is morceafily managed. 

Exp.- 7. Let a fingle thread be fufpended from the 
prime cdndudtor, five or fix inches long, under which 
let another thread, of the fame length, be fattened to 
any thing on the table, fo that the end of it, when ex- 
tendedi - may iiearly touch the end of the thread from 
the conduftor, Upon turning the machine, the two 
threads will be attra(5):ed, and point to each other, as^ 
in the laft experiment. If any non eledric (as the 
round knob of a difcharging rod) be made to approach 
the ends of the threads, when fo attraded,- it will re- 
pel the lower thread, and attrad that which is con- 
neded with the condudor. , 

The: end of the difcharging rod being eledrified nc- 
gatively^by the upper thread, immediately attrads it, 
and, fof the fame reafon, repels the lower thread, 
which is likewife in a negative ftate. But, if the end 
of the rod be brought to the lower pan ^i the under- 
moft thread, fo as to be out of the influence^ or atmof- 
phere of the upper one, the under thread will be im- 
mediately atjtraded by the rod. 

We may have an agreeable proof of this negative 
ftate of the lower thread in the following manner, -*- 
« A Take <. 



Take a fmail ' c6ace4 phial, with \a thick wire, com- , 

mahuritting With the infide, fartefve^ ."by, a. cork, in the 

netk of the phial; 'eleftrify thc'inftdeof it negathely^"* I 

if the wir6 of the phial be then brought near the ends 

of the threadi, Wc fliall find' the effcSs tol)e the fame 

as When the difcharging rod was, applied, — the, upper 

thrtraii will be attrafted, anq'the Ipwcr one xepelled. 

Bitf, if the phial be eledrified /)^/w 

ana the wire brought to the threads a3 before, t^e ajp- ,. . 

pearances will rlow be diredily contrary — the /upper - 

thread will be repelfed, aiici/the Under oiie attrafted, 

£xp. S. Let* a difoharging nod with a ttrafsi£nob 
at fagh end, be fixed.upori^a glafs ftacd^ bcfome^thef ' 
cledtric, and one of the knobs l^^laced withid an 
inch and a l^lf of the prime conijJuaor,, the; other, at 
the. fartheft pojlible diftance iErpnji it: , That end o^ tl}e 
ro(|,jipar the qpndudor. wiUt^epj^bji^with 
cnce 6F its ^elei^ricity, whereby7tne ^If ^ric n)??ter. iia- 
tur^J to the rod, will be repelled- tp P.^^^the^^ 
that pne end will te eledrificd Oegatv^^ely, anoj^itiv^, ' 

Ik order to p«)t« this, Taka tlie Imall cd^ed ]f)hiaV 
and, on the^wire that ccHtt&itiliicat^^^^rtKitte-kfeae, • 
fix a fmall do^ny Itatliefi "^Jhar^e^iJ^ pdfitive- 

' ly on the^inC^Ie : The fifbres of the feaAer ^iU tHih 
expand, and be attraftcd df rcpbllfedf ^a^cording to *^he 
quality of the eleftricity that it'^^approieicbes^ Hold- " 
ing the, filial by the cpatiBgirjpr^fent jhe feari»M:<){ 

. any part of ;^e prin?e cpndu^or, and it will l3c. im- 
pelled, .; if tl^e feather be prefenij^d tp that knob* of the ' 1 1 
rodjwhich , n nearcft tp the^ /:p^duftpr| it vMl^ be . at- - 
traftedtpiti bw, if it.bc bcp^^ Jt^)^ tbe.^ > 

it will be again rcpe^ed^ as ?v$ii%.§ondiift<J!r»/bi*fc <ijot. , . 
Hq ftrpngly, . becaufe the eledlri^^^y pf the rod i^. poj fo ; 
ftrong. Change the eieftrici^y pf .the phj^Ui^g^di all ihfe . \ 
appearances will be changed 5 If it b^ elcfStrlPed lif g;?- 
tivefyoh the inlide, the prime cpn^iiftor will j^ra^' ^j^ 
... • the 

• Ak. ii, » Ax. 5, 6, 
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the feather,, as will likewife the knpb.ofth<!nxi that js 
remote 'from it;', but the Jtnpb near (he<;ondudor will 
; be fowd.tq repel die featfer, ..'fhigj and thejpreced- 
ifs of ihe 
Jc, I be- 
ind ^^- 
;s by Dr, 
lersi oa 
d attrac- 

■;■. niJ' ■ 

-: : £^;Cf . :9. vjWhbn .sayii &bfl:aiueiis^once dr^ifie^ 
, jHtditJtwo'lySfllukcodjbjt goQdiok^ddiyrthaiiiublbi0e« 
will no[;. ceadtl)! part wgicti) ibe^ltdVcuilt>ut ii&s 'receluod, 
till it,has touche^ I 
Fbri!«s.'rekfi>(i,,if 
leatIieF^be"bMught 
iirft be at^raiftfcd io 
tric'indtter'5Frhe t 
feV'k'win';reCtde' 
tfi^^^jr, (whiire it I 
whpnffe'frdrivmo, 
AWoA Viih the 

ffie ftathen'abAut i ' 

hi.'plMftil-ftr' It' witl'ffiilflx'frbrffthe approachir^ 
tu&e;^,tifl'It'hk^ll)ft allits'k-cdunaahtelfeftricjiyi brtwo' 
petfons* *ith each of th^, > 't^be, may drive it from' 
tAieairtbSrtr'Iilc'fti'a fluitttecodk. This^ Experiment, if' 
there be a littfff dcsricrity id' the management of it,^ 
I«'oVesivfry;fti»ufiHg,''and mdeed, -would, appear very 
ftQOnilbii^t^t^E thH the efie^ arc always the fame,'' 
and:ilw,^flMfeifufl*y«otly,atfpii«lwnded. ; ; 

EJcp.'rb:'! The flrorrg'ttndfency of eleftrified bodies ; 
to'aVofd^^^OXher, arid td mraa bodies uneleiflrified, ^ 
is th'^ irrim^liriie ikak bf all the divferfity of appear- 
ances thJrfvfrWcm^hc v^rioiis experirheh'ts of eledri- 
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cal attraftion and repulfion j-^This may be fimply re- 
prefented in the following manner — Take a fmall cork 
ball, a piece of cotton, or any other light body, and 
tie it to the end of a filk line -, fufpend it about two 
. inches from the fide of the prime conduftor, and hold 
the palm of the hand at the fame diftance froni it, fo 
that it may haing in the middle, between the hand and 
the condu6l:or : If the machine be then worked, the 
ball will be attradbed to the condudor, and^ being 
immediately loaded with the eledric matter, will as 
foon be repelled from it, or attrafted by the hand, 
which, receiving from it its fmall quantity of eledri- 
city, it will then be attrafted and repelled between the 
hand and the condudor with furprifing rapidity. 

« 

Exp. 1 1 . The ringing of ele£irical bells is explained 
on the fame principle. — Three fmall bells being hung 
to a rod of metal, about an inch diftant from each 
other, the two at the ends by a brafs chain, the mid- 
dle one by filk — between each bell, a very fmall piece 
of metal, fufpended alfo by filk, as clappers: Thefe 
being hung to the condudor, the clappers will ftrike 
the bells very forcibly. The two outward bells, be- 
ing fufpended by chains, become eledrified, and at- 
trad the clappers,* ihefe, receiving the eledric matter, 
are immediately repelled from them, and.attraded by 
the middle bell, whereon they difcharge their eledri- 
city, which is conduded off to the ground, by means 
of a chain fixed to the bottom of that bell. 

Exp. 12. LiT'a plate of metal, fix or feven inches 
diameter, be fufpended by wires, or chains^ from the 
prime condudor— another plate, Aearly the fame fize, 
placed about four inches below it, upon any conduct- 
ing fubftance. — If feathers, pieces of paper, or any o- » 
tl^er light fubftances, are put on the under plate, they 
v/iil be attraded and repelled from one plate to the o- 
ther with prodigious fwiftnefs. A piece of thin paper 

(or 



bEcr. VI. ON ELECTRieiTY. 



33 



(or rather a bit of Icaf^old) cut in the for4a of an a- 
cute angle, or fharp at one end, and wide at tiie other, 
will frequently be fufpended, foi* a confiderable tim^, 
between the two plates, without touching cither. 

. A GREAT 'variety of other entertaining expedmerrts 
may be performed by eleftrical attraftibn and rcpuU 
iion, which, with a little invention, the yourtg elec- 
trician may adapt to his own purpoffe or fancy ; every 
variation, in thcfe experiments, not only facilitates tlfc 
praSiical part, but has alfo a tendency to rert^r the 
theory more perfpicuous. 
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SECT. VL 

Experiments made. by the Blajt iffuingfrom the Points 6f 

Electrified Bodies. 

FROM the (harp edges or points of bodies c;lec- 
trificd either pofitivcly or negatively, there is al- 
ways a fenfible wind, occafioned, perhaps, by the pre- 
cipitate retreat of the eleftrified particles of air near 
thofe points, where the eleftric matter is greatly con- 
denfed, both in its entrance and exif from them. 

It is fomewhat remarkable thau: this fcurrent of air is 
the fame, whether the point be imbibing or throwing 
offxiit eledric fluid. If a fbarp-pointcd wire be pro- 
jeftcd from a conduftor, either pofitively or nega- 
tively eleftrified, it will fometifnes blow a blaft fuffi- 
cient to excinguifh a candle held before it, and equally 
ftrong from either eleftricity : Or, if the point be held 
in the hand, and prefented to the conduAor, it blt)ws 
nearly the fame ; — if it be held oppoGte to another 
point on the conduftor, they will both ^blow agarnft 
each other, but the point in the hand not fo flrongly 
as that of the conduftor. 

F To 
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To a pcrfon poffeflcd of a little ingenuity, or a turn 
for mechanics, it needs only be intimated, that there 
is a blaft or current of air iffuing from the points of 
wires, turned in any direftion, and he will immedi- 
ately perceive how great a variety of appearances and 
movements may be efFefted by means of this primum 
mobile: He will very foon find himfelf able to apply 
it to the purpofe of turning fmall paper vanes, made 
in diverfe forms, and to make thefe communicate mo- 
tion to a variety of engines in miniature, &c. — bur to 
be explicit in thefe efFefts of electricity, would be de- 
viating too much from my prefent defign, which is 
rather to promote its utility than its divertifemcnt. 

The ingenious Mr. James Ferguson, whofe in- 
vention is feldom at a lofs in blending agreeable enter- 
tainment with philofophy, has invented and made a 
variety of little curipus machines of this kind, whofe 
movements are effefted by the blaft of air from elec- 
trified points. I muft refer the reader to his book en- 
titled. An Introdu£lion to Ele£}ricity for a particular de- 
fcription of his eleSrical orreries^ clocks^ water-mills^ 
purifps^ &c. which will afford much entertainment to 
thofe who can relilh innocent domeftic amufement. 
The fcience of eledricity, as well as many others, is 
undoubtedly indebted to this gentleman -, for, to ren- 
der any fcience familiar and agreeable, is to render it 
prevalent, and the more it prevails in praftice, the 
more hkelylt is to produce ufeful difcoveries. 

I SHALL therefore juft mention one or two experi- 
ments, which the eledrician may vary and improve at 
his leifure. - > When any points are eleftrified, fo 
as to emit a ftrong blaft, the re-adlion of the air forces 
them backward, or gives them a tendency to move in 
a contrary direftion ; fo that if a fmall wire be bent 
at the ends, and each point be made to have a direc- 
tion oppofitc to the other, and then nicely poifed on 

the 
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the point of another wire, on which it noay freely turn, 
. as a centre, when thefe wires are fee up on the elec- 
trified conduftor, the bent wire will be found to turn 
round like the fly of a jack — the points will alfo be il- 
luminated, apd, in the dark, will appear like a circle 
of fire. 

When I firft faw this experiment, I was rather at a 
lofs to determine whether the turning of the wire Was 
efFedled merely by eleftriciry, or by the re-aftion of 
the air on the points •, I therefore eleftrified the wire 
ne^aiivefyy fuppofing that, ' if ele<Sricity was the caufe 
of it, as the fluid was now entering the points,, the. 
wire would either turn the contrary way, or elfe- not 
turn at all;^ but, finding it turned jufl: the fame as it 
did before, I concluded it to i)e.fplely owing to the 
refiftance of the air j but, in order to be farther latif- 
fied, I fattened two fmall glafs. edipiles to the ends of 
a light rod of wood, their orifices, which terminated 
ia a capillary tube, in oppofite diredions to each other; 
Tinder the eolipiles were fixed two fmall lamps, and 
the whole fufpcnded by a thread in the centre. When 
the lamps were lighted, and the eolipiles fufficiently 
hieated to emit a current of air, the apparatus began 
to be in motion, and fdon afterwards turned round 
pretty fwiftly. 

I EL'ECTRiFiED the Wire fly in theexhaufted receiver 
of an air-pump, but found it would not turn at all — 
and but very flowly, if covered .with the receiver, with- 
out exhaufl:ing, unlefs the hand was made to touch the 
glafs ; it might then be made to turn by the eledric 
actraftion, in any direftioh, either with the points 
foremoft or the contrary. But this operation, if it be 
continued for any time, will charge the glafs recipient 
very fl:rongIy with the eledric matter, and, if the 
hand be put into it, while the other is oppofite to it on 
the outfide of the glafs^ an explofion .will frequently 
be produced, and the perfon receive a fmart (hock. 

F 2 If 
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' If the wit^s are infulated, and placed near an elec- 
trified body, or even held in the hand, they will turn 
round very fwifcly, but if they are placed near a glafs 
cylinder in motion^ they will be turned with fo great 
rapidity as entirely to diiappear, except in the dark, 
when a beautiful luminous ring will be vifible. 

If fmall boats are made of cork or light wood, and 
floated on elcftrified water, they may be attraded and 
made to fwim in any dirctflion, by applying a finger 
towards them -, a fine needle ftuck into the end of the : 
boats, in the manner of a bowfprit, will caufe them- 
to be repelled from the hand, held over it, and they 
may be fleered by it, ftem foremoft, to what point of 
the compafs- yoo pleafc; The boats might have the 
addition of fails to them, and might then be'made to 
jail very brifkly before an deftrical gale, from the 
point of a wire held in the hand. 

Thb operator in thefe tricks, would certainly be 
looked: upon as a magician, if the eledrical machine 
was kept out of fight : But a ftill more ftriking ap- 
pearance, would be a number of thefe boats, with 
each of them a twirling wire fly, about an inch in 
lengfh, fixt to the . top of the maft ; the hand held 
over them, would fct them all in motion, which, in • 
the dark, would appear as fo many rings of fire, mov- 
ing in various courfes, and following the hand in any 
diredlion. 

When a few young perfons have nothing elfe to do, 
they mighn very innocently amufe themfelves by mak- 
ing a reprefencation of a kind of fea- engagement be- 
tween thefe; boats— fuppofing each of them to be large 
enough to hold a. fmall coated phial without finking; 
thefe phials- may be charged, fome of them pofitively 
on the infidc, others negatively ; they? may then be 
placed at the how- of the .boat, with the wire (which 
(hould have a very finall brafs ball at the. end of it) 

and 
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and the uncoated part of the phial, projeding over; a* 
ftnall brafs chain fhouki be made to touch thd outward 
coating of the phial, ami the other end brought over' 
the ftern of the boat, and hang fo as to tooch the iva^ 
ter. The boats being then put into a trough of wa- 
ter, and the phials pretty highly charged^ they will 
foon be in motion; thofe that are eledrified alike, will 
repel each other", and thofe poffefled of a contrary e- 
Jedricity will be attraded, till the balls- of the two 
phials approach pretty near together, they will thea 
difcharge their contents with a loud explofion, and the- 
boats afterwards fheer off from each other. 

■If I i , ' I II I I I I ',, 

I 

SECT. VII. 

Of Charging Coated Glass. 

WE are now to confider the eledric fluid in a 
ftate of compreflion, in which it will appear to 
be a much more formidable agent, than in the pre- 
ceding experiments. 

. It is well known thao air:, when condenfed, will aft 
with a prodigious force, .. Upon turning the ftop-cocfc 
of thQ vefiel that contains'vit, it will rufli out with a 
violence proportionable to 'the degree in which it W«w 
comprefled. This force would be greatly increafed if, 
(inftead of tho air difcharging itfelf into the common 
atmofphere) upon turning the ff op- cock, it was made 
to pais into a vacuum^ or another veflel out of which 
the air had been exhauftcd. The air is fuppofed to ac- 
quire this fpring, from the repulfive pow^r of its par- 
ticles, each repelling, or endeavouring to recede from 
the other; fp that the more they are -comprefled, or 
forced clbfer together, the greater will be their refiftive 

force. 
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fiorce. The ele6tric fluid is of a nature ft ill more elaf- 
tic than the air, and its particles more ftrongly repul- 
five of each other ; for which reafon, if a quantity of 
it be condenfed on one fide of a pane of glafs, and, -at 
the fame time,* the other fide be equally exhaufted, the 
efforts made by it to reftore the equilibrium muft be 
very confiderable. 

We may purfue the parallel, by fuppofing the ex- 
plofion of a charged glafs phial (which is made by 
forming a communication from one fide to the other, 
by means of conducing fubftances) to be fimilar to the 
turning of the ftop-cock which feparates the condenfrd 
air from the vacuum, — the efFefts of either, will be a 
rapid tranfition of the fluids to their natural fituation. 

Neither the form nor fize of the glafs is of any 
confequence, with rcfpeft to its becoming charged with 
the eleftric matter. A pane of common window- 
glafs, with either leaf-gold, tinfoil, or any other non- 
cleftric fubftance, placed in contaft with both its fides, 
is capable of being charged as well as a glafs phial, or 
jar, provided a margin of the bare glafs, at leafl: an 
inch in breadth, be left all round it. Other eleftric 
fubftances, different from glafs, are alfo capable of 
becoming charged, as a plate of f eating- wax ^ fulpbur^ 
baked wood^ and even the air^ ading as other ele&rics, 
will keep afunder, for fome confiderable time, the 
plus eledricity from the minus. 

In order to charge a pane of coated glafs, or a phial, 
we conne6t one fide of it, by means of condufting 
fubftances, to the prime condudlor, while the other 
fide is conneftcd with the earth. The eledric matter 
then pafllng from the conduftor to the injide of the 
glafs, (fuppofing it to be a phial) eleftrifies that fide 
pofitivcly, and, at the fame time .repels an equal quan- 
tity of the fluid from the outftde of the glafs, which is 
driven back to the earth ; by this- means, one fide of 

the 
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the glafs becomes cxhauftcd, and the other redundant, 
or, in other words, one fide is cledtrified negatively^ 
and the other pofttively. 

A PHIAL will remain in this fituation, when fet up- 
on elcftrics, for 12 or 24 hours, or perhaps, much 
longer, if the air be dry, and no condufting fubftance 
approaches it -, but, if one end of a difcharging rod 
be apply'd, firft to the outfide of the phial, and the 
other end brought to the wire that communicates with 
the infide, a ftrong explofion will immediately enfue^ 
and the glafs be initantly reftored to its natural ftate. 
The perfon who makes the explofion in this manner, 
will not be affedled, or in any mcafure fenfible of ihe 
difagreeable fenfation ufually termed a Jhock, as the 
matter all paflcs through the difcharging rod •, but, if 
he applies the rod to the wire, or any part of the con- 
duftor in contaft with it, before he touches^ the out7 
fide of the phial, he will receive a great part of its con- 
tents through him, and feel a fharp, pricking pain, 
as though he was cut with a keen inftrument, and the 
phial will ftill remain partly charged. If the difcharg- 
ing rod, or the hand, be brought to the wire of the 
phial, while the other hand touches the outward coat- 
ing, all the matter will pkfs through the perfon's arms 
and breafb, and he will be fenfibTe of a fmart (hock. 
A chain being fixed to the outward coating of the 
phial, and the other end of it made to touch the floor; 
a perfon fetting his foot on this chain, and tl>en ap- 
plying his hand to the conductor, he would be fenfible 
of the fhock boih in his hand and foot, and, if it be 
a very large phial, all over his body; the fluid pafli^g 
entirely through him, from the condudtor, up the 
chain, to the outfide of the phiaL 

If a charged phial be fet upon eleftric fubftances, it 
may be tiaken hold of, without danger, either by thfe 
coating or the wire-, no more than a fmall fpark will 

iffuc 
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iffue from one or the other ; in this manner, by alter- 
liately touching the wire and outfide, it may be totally 
difcharged without any explofion. 

In the difcharge of a phial, the ekftric matter is al^ 
ways found to pafs through the beft conduftors, more 
readily than through conduAors that are lefs perfcft, 
though the circuit, in the former caft, may be much 
longer. It wijl go through a hundred yards of wire, 
cr chain, rather than through half as many inches of 
we-tted packthread, (fuppofing the difcharge to.be made 
through both at the fame timcj a fmall quantity of 
jhe fluid, however, would be found to pals through 
the packthread. 

If the difcharge be made through condudors equally 
perfeft, but of unequal lengths, the greateft part of 
the fluid will pafs through the fliorreft ; as, fuppofing 
the explpfion to be made through two different cir- 
cuits, one of them formed by two perfons, joining 
hands, the other by a perfon fingly — they would all 
feel the tranfition of the fluid, but the two, not fo 
violent as the fip^le perfon. 

If a circuit be formed by any number of perfons 
joining hands^ on the difcharge of the phial they will 
be all ftiQcked with equal violence, and at the fame 
inftantof time; but th€ violeoce of the ihock to each 
perfon, will not be fo great, fuppofing them to be 
twenty or more in number, as it would if there were 
o«ly three or four. : 

Exp. I. Take a fmall coated phial, with a hook 
to the wire that communicate* with the infide, and 
fufpend it on fome part of the prime condudtor, (for 
which purpofe, and for fcveral others, it is convenient 
th^t the conduijtor be furnifh^d with fome brafe rings) 
though the machine may a6k very flrrongly, yet the 
phial, in this fituaUQO> canuot be. charged ; the reafon 
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of which i^) bec^qfe little or none of the eledric matter 
can efcape from the outward coating, and therefore 
no more can be thrown into the infide than that which 
is equally condcnfed on the condudor. But the out- 
fide of the phial will be found to be electrified, and 
will yield a fpark to any non-eleftric that approaches 
it ; if fparks are repeatedly drawn from it, the phial 
will become charged; as much of the eleftric matter 
as is taken from the coating, fo much will be com- 
prefled^on the infide, till the phial is fully charged. 

Ir a fharp-pointed wire be fixed on, and made to 
projeft from the coating, it will carry off the fluid 
from it, and the phial will become charged -, or, if a 
point be held at the diitance of three or four inches 
from the phial, it will likewife charge, thepoint^.in 
this cafe, imbibing the fluid from it. 

As the phial cannot become charged^ unlefs the 
eleftric matter be conveyed from one fide by means of 
conduding fubftances, at the fame time that the other 
is receiving an equal quantity, fo likewife it cannot btf- 
made to exphde^ but by means of metallic, or fome 
other good condudtors, forming a channel conveyance 
from one fide to the other ; for, as the fluid cannot 
pafs through the glafs,^ on account of its being a non- 
conduftor, one fide muft therefore remain cxhaufted, 
in the fkme proportion as the other fide is redundant, 
notwithfl:anding the power of attradion between them 
is fo very great, and having no other harritrf to fepa- 

G rate 

5 It has been, objefted that, i^. the glafs be fuppofed to be 
impermeable to the elefoic fluid, there arifes a difficulty in 
conceiving th^ manner in which it exerts its attra&ve and re- 
puliive powers through the glafs. This impermcaUlity, if we con- 
ceive it to be no more than a nuance of the fluid's paiTage, ig 
not peculiar to gla/s$ it is common to all other elejQric fub- 
ftances, which nefiu thepaifageof the fluid ia. proportion to, 
their (quality of btsiogiBore Qtl%b pcffcft ; But it is certain that 
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rate tlicm, tHari the thin fabftance of the gkfs. This* 
thinnefi of the glafs is^ indeed, the caufe of the at- 
traftion being fo ftrong, as it admits of the moft 
afFe^ing proximity, without an abfolute contaft. For 
this reafon, the thinner a phial is blowed, in the mak- 
ing, the higher will be the charge it is capable of re- 
ceivifig ; but it will be fo much the more fubjeft to a 
fpoBtarieous explofion ; if it be too thin, the force of a 
ftrong charge will frequently break the glafs, perforat- 
ing a fnaall hole, and fometimes two or three, through 
th? glafs and coatings; the glafs appearing to be pul- 
verized,. ^ cginlider^ble ^acc round the bole, 

Exp. '2. Take t^^ofmall coated phials, arid charge 
x\\tm pqfiiivefy,' 6n the in fide ; let them be fufpended,i 
by their hooks, Ho the prime condudor : The difcharg- 
ing rod may then be applied to the outward coating of - 
eaf:^ of' ti^em, fo a,s to fqrm a cot^munication, but 
ther^w4Jrbi? no explofioa) the co^tijng of both being . 
elpijlriii^d in the fapie. nianner, [neg4itivehjf\ neither of 
thcp^ ^^ a^x tbiag tq pprn-municate to the other. Tljie 
V^^i^ Wy ^ taken pff thp coodu^t^r, and the wires 
of ^^ j^Qugbt tpg^t^er, with no more eSedt thaa be- 
for^ > ^ui, «{as ^ p^rfqn to hold one pf the pbis^ls by 
the v^jrf , ^fyi the qtlfver bythq, coating, f^id bring the - 
cp^t^g'pf th^ one to^diie wire of th,e^ther, there would 
imrxyoi^^lj ^e an e^lofion, and the pe^cui would be 
fenfi^ie t\^ tl^e charge of bpth ha4' pafted through 
hiai,«r|f (^, (rf" t^ic p^ii^s was to be eleclrilied ppfi- 

tively 

tKis fcJifetnct, even Jh the molt p^rfcfft' 'ele6brk:s.tKM> we Mnow 
of, is ritif-fefficferit to preventive amative kiJSu^nc^, or effeft 
of tlici^ fltti?'tiWbitt WdicS'brpdg}rt4« a eet^m degree- of vicinity ; ' 
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tiVcly^ an*3 the other neg&tivcly, both being fufpended 
lx> the conduftor, and the difcharging rod applied as 
before, to the outfide of each, the eledric matter would 
rufli with violence from one to the- other, through the 
rod, and both the.phiajs be difcharged, 

Exp., 5. A pjERsoN ftandins; on the s;Iafs-leo;o;*d 
board, before mentioned, (when cdnrtefted with the 
prime conductor, by means of a chain, or mctil rod) 
and holding in his hand a fmall phial, if he j^refciits 
the wire of it to another perfofj, ftandirtg on the fl§6f » 
the phial will become negatively charged ort the infide, 
the fluid having paflcd from thence to the earth, 
through thc'perfon who flood on the floor; let the 
phial be then delivered into the hand of the ptrfon on 
the floor, who, taking hold of it by tht coating, may 
prefent the wire to him on the boaid -, by this tneahs 
there will be thrown into the infide of the phial, a 
quantity oFthe fluid fufficient to reftorc the equilibrium, 
and, if the motion of the machine b6 flopped in pro- 
per time, the phial will be found to be in its natural 
ftate, or entirely difchargcd, without any expldfiorl.— 
This experiment may be performed by one perfon, 
who, holding the phid by the wire, may pfefcrtt' the 
outward coating to the condutSof, by which meahs 
the phial will become charged as before, Vii. nega- 
tively within, and pofltively without; when it i^ charg- 
ed, let him fet it down on glafs^ or fom^ Other elec- 
tric, and, taking hold of it by the (?oatihg, prefent 
the wife to the conduftor, and the phial will be gra- 
dually difchargfed :r-Or5 if the rubber of the machine 
be infulated, he may prefent the wire of the phial to 
the condud'of (counting the number of revolutions of 
the wheel). till it be charged; then, holding the wire 
to the rubber, tht fame number of revolutions will dif- 
charge the phiai. 

G 2 These 






*. _ - IPM.I* ^ t «._. _ 



44 



AN ESSAY FaktL 



These experiments may be varied many ways, by 
cleftrifying the phials, fometimes pofitively, and then 
negatively, both at the prime condu^kor and at the 
rubber, or negative conduftor ; by which means any 
one may very foon perfed himfelt in the theory and 
nature of eleftric circuits. 

Exp. 4. Take a common phial bottle, thoroughly 
dry, and fill it about two thirds full of quickfilver, 
fteel-filings, or kaden-lhot ; let a wife be then inferred 
into the neck of the phial, fo as to touch the (hot -, if 
the lower part of the phial be grafped in the hands all 
round, >and, at the fame time, the wire applied to the 
cleftrified conductor, the glafs will become charged, 
and capable of conveying an explofion or fhock, the 
fame as though it was coated : The (hot may be pour* 
edoutof the phial-, but though it be. poured into a 
glafe veflel, it will fliew little or no figns of eleftricity -, 
ncvfcrthelefs, the phial will flill remain ftrongly charg- 
ed : — IfT order to prove this, pour the Ihot into it a- 
gain, and grafp the lower part of the phial as before, 
then, upon inferring the wire into it, a convincing 
proof will follow. This evidently Ihews, that the 
force of a charged phial is 4iot contained in the non- 
ele&ric coating, but i« the glafs itfelf. It is furprif- 
ing to find how large a quantity of the eledric matter 
is capable of being comprefTed in a fmall quantity of 
glafs ; an ounce phial, blown very thin, may be made 
to contain a charge as ftrong as a man can well bear. 

The force of an elcftric explofion feems to depend 
more on the heighth of the charge, or degree in which 
the fluid is comprcffed, than on the quantity of it. A 
quart phial, when fully charged, will aft nearly with 
as great force as a phial containing a gallon, when no 
more than half charged : The explofion will likewife 
be as loud, and the fenfation or fhock, more fmaft 
and pungoint. Several reafons might be afligned for 

this } 
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this *, the chief caufe, perhaps, is the fluid being much 
lefs condenfcd, in proportion to its quantity, it can- 
not acquire fo great a fpring, or elaftic force, and, 
,poffibly, its velocity is alfo diminiflied in a certain 
ratio : A large phial muft be blown thicker. In the 
making, than a frnall one, whereby the power of the 
charge, will be decreafed. 

Nearly double the eleftric force may be obtained 
from four phials, containing a quart each, as from, 
one gallon phial \ not only from their being more thtn, 
but becaufe they be made to contain a much greater 
quantity of coated furface. The bottom of a phial, 
though coated, by reafon of the thicknefs of the glafs 
in that part, adds very little to the ftrength of the 
charge, and therefore fhould not be included in calcu- 
lating the quantity of coating. 

In charging of phials, much depends on the good- 
nefs of the machine, and the force with which it ads« 
Every machine has a certain degree of force, and is 
capable of fully charging a certain number of phials^ 
which has been properly called the maximum of its 
power, beyond which it cannot go, though the motion 
be continued. If the number of phials exceeds the 
power of the machine, they will never be fully charg- 
ed. The greater is the quantity of fluid comprcfled 
in a phial, the greater will be its tefiftancc of receiv- 
ing more: fo that when the refiftance becomes equal 
to the power of the machine, the fluid will have as 
ftrong a tendency to fly oflT From the pointed wires that 
colled it, as the cylinder of the machine has to throw 
it on. For this reafon, if a machine be capable of 
fully charging no more than two phials, though twenty 
be connedled with it, they will produce no ftrongcr an 
' cxploflon than the two. 

Exp. 5. A very curious experiment, in order to 
Ikew the nature of charging eleiftric fubftances, may 

be 
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be made with a pane of glafs, about a foot fquare, 
coated on each fide with tinfoil, within two inches of 
the edge. But a form more convenient for holding 
in the hand, would be a circular piece of glafs, with 
a kind of handle, in the form of a battledore. — Two 
fmall wires, about two inches in length, may be made 
to projeft from the centre of the coating, one on each 
fide — they may be eafily fixed on with fealing-wax, fo 
that one end of the wire may touch the tinfoil. By 
this inftrumcnr, the direftion or courfe of the elcjftric 
fluid, as the glafs is charging, may- be rendered vifi- 
bly evident, in^a dark room. If the machine adls 
pretty flrongly, upon holding the glafs in the hand, 
and applying the end of one of 'the wires within half 
an inch of the end of the prime conduftor, that end of 
the wire will be illuminated with a fmall ftar, or fpeck 
of light, the fame as is feen on the points of thbfe wires 
that colleft the fluid from the cylinder, which is al- 
ways a mark of their receiving the eleftric matter ; at 
the faipc time, a pencil of diverging rays wrJl be feca 
to iffue from the oppolite wire, on the other fide of 
thd glafs, efpecially if the hand, or other non-eleftric, 
be held within a few inches of it ; this is alfo as evi- 
dent a fign, that that wire is throwing offtht fluid. 

When the glafs is fully charged, (which may be 
eafily known by the flaflies of light, that will appear 
round the edges of it,) change the fide, turning that 
wire from the conduftor which, before, was towards" 
it ; that fide of the glafs which wants the fluid, will 
now be toward the condudor, and the fide which is 
redundant, turned from it; the confequence of which 
will be a much more violent afflux and efflu:( than be- 
fore. It is really furprifing to fee with what eager- 
riefs and rapidity the point near thfe conduftor receives' 
the fluid, and the other carries it off, to any condiift* 
ing fubftance that nlay be near it : But the operation, • 
refpefting the glafs, is now juft the contrary to what 
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it was before— it was then charging^ it is novf difcharg- 
ing % and, if taken away from the condudor in pro- ^ 
per time, it will be found to contain no charge at all ;> 
but, if continued longer, it will begin to charge a- 
gain as before. 

If this glafs be held, in the fame manner, to a ne- 
gative conductor, the appearances will be juft the re-^ 
verfe, — the point toward the conductor will now throw 
out the diverging rays, and the other point be illumi- 
nated with the ftar. If it be charged, in this manner, 
at one condudlpr, and the fame point immediately 
applied to the other, the glafs will difcharge as when 
the contrary point was turned to the fame condudlor. 

When the glafs is fully charged, as often as that 
wire, which is on the fide negatively eleftrified, be 
touched with a non-eleftric, the oppofite wire will 
throw out a diverging flame ; but, if the pofitivc wire 
be touched, the other will have only an illuminated 

point.-: In thefe experiments, the ends of the 

wires fhould not be reduced to too (harp a point, but 
left as they are cut off with a pair of nippers. 

If a pane of glafs be .cpatcd with embofs'd gilt pa- 
per, inftead of tinfoil, it will exhibit a very curious 
appearance in the charging of it ; the fparks of elec- 
tric light will be feen on various parts of the paper, 
of different colours; and, if the explofion be made 
by means of a chain, the glafs will a|3^ear covered 
with fire on both fides. 

After a large phial has b«en difcbarged, and par- 
ticularly when more than one is made ufe of, there 
will ftill be a rejiduum^ or fmall quantity of the fluid 
remaining in it, which defcends from the uncoatcd 
part of the glafs ; it may therefore be proper to apply 
the (;lifcharging rod to it a fecond time, after the ex- 
plofion is made,^ before it be touched v/ith the hand : 

Much 
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Much mifchicf has frcqucndy been done to an ckftri- 
cal apparatus, by a pcrfon's receiving a fmaU Ihock 
^nexpededly, which caufcs fo fudden a contraflion 
d the mulcUs, that the glaffes, &c. arc fomctimes 
ftruck down. 

There are ifjftruments, very convenient for dif- 
charging of jars and phials, called EleSlrometers — tlicy 
are made in diiFerent forms, but the beft I know ot, 
is that which Bxes horizontally to the top of the phial : 
The metallic part of this inftrument, whicli a£ts as a 
dtfcharging rod, may be placed at any diflance from 
the wire of the phial ; by which means the exploiions 
will be made without farther apphcstion, ^ways of 
an equal degree of force, and this greater or lefs, as 
may be required : It is parricularly uleful in eleftrify- 
ing a perfon for any complaint. 



AN 



Jd 







A U 



E S S A Y 

On ELECTRICI T Y, m. 



wm 
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Medical Electricity, General Ohferoations en the 
EleSiric Fluids confidered as a Medicinjb, with the 
Sentiments of different fVriters on the Suij^ff. Direc* 
tions for its Application ; and a ColleSlion of various 
Cafes and Cures j indicating the Diforders which feem 
ntojl likely to yield to' EleSirical Treatment. 



SECT. I. 

Of the Medical EffeBs of EleSticity. 

THE clcftric fluid fccms to be replete with fo ma- 
ny extraordinary and remarkable properties, that 
it is impolllble to fay, what gi^eat and beneficial dif- 
i:overies may not hereafter arifc from a prafticai en- 
quiry into its mature and effeds. If we confider it in 
one interefting point of view, it appears to be an ob- 
jcft truly worthy of attention — I mean, the uft that 
has been made of it in curing, or facilitating the cure, 
of a variety of diforders in the animal fyftem. That 
eleAdcity has effected fuch cures, is, I think, beyond 
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difpute ; It therefore only remains to enquire into the 
moft eligible method of extending its utility. 

The difcovery of fieMcal tkHricity^ like that of the 
Leyden pbialy appears to have rifen rather from acci- 
dent, than from any reafqning on the fubjed a priori. 
Some rem^kable cures having been, in ^ ipanner, ca- 
fually effeftcd by eledricity, more than twenty years 
ago, the novelty of fo extraordinary a medicine, ex- 
ci£Q4 the c.urioQty of great numbers of people : The 
refult of which was, what might naturally have been 
expefted to arife from a too fuperficial examination— 
foihe treated it as a mere chimera, and, either From 
caprice or defign^ endeavoured to eiKplode its ufe ; 
while others feemed to be in expeftation of an abfo- 
lute panacea J an4 perhaps, with as little reafon, be- 
ftowed on it the mod extravagant encomiums. Elec- 
tricity, however;, gained ground, being, made ufe of 
kf great, numbers* and, by fome means or other, was 
. moJl fffquently attended with fqccefs. 

It was not to be expeded that a fcience which, even 
at this day, may be faid to appear only in its dtiwn- 
ing rays, fliould, in a few years, be inveftigated with 
that degree of precifion which is ncceffary either to 
cftablilE a theory, or to determine an exadt mode of 
praftice; but it is much to be regretted, that the prac- 
tice has fo long been confined chiefly to fuch perfons, 
whofe inveftigations h^ve been inf^fcci^m; to eftabUih 
a theory. Men of genius and literature have hitherto 
viewed th^ fiibje^l pf -eJpi^ricUy 'in ^ pbilofophlcal 
light, muclj more iK*ft i» ^ medical ©ne. It is, -in- 
deed, with pleatfiiFi? that I oow ^nd there are iome 
gentlemisn of abiUti^s aftd difef f pmcnt* to wHofc prx>-' 
vince it more in(ime4i9tely belong;* that arc difpof<rd 
to ^xttnA th^ir eni9|Uiri^$ ijuo its <^cacy as a medi- 
cine; becaufe it is fjom dveiii.onlyi that we strc ta»- 
peft any con^^^mvf^^^ rnh^fof it$ application^ which 
mi¥ft be founded pn t^9&>v^ aa^ experience^ 

• A WAi- 
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A WRITER on the fubjeft, a few years fince, gave 
it as his opinion, that the cleftrical method .of treat- 
ing diforders cannot be cxpefted to arrive at any con- 
fiderable degree of perfection, till adminiftered and 

apply'd by gentlemen of the faculty — • *' Nay^ 

'^ then, fays he, all my hopes afc at an end ; for when 
** will it be adminiftered and apply'd by them ? — Not 
" till they have more regard to the intereft bf their 
** neighbours than their own ; at Icait, not till ttiere 
'* are no apothecaries in the lAnd,, or till phyficians are 
" independent of them.'* I own 1 cinnot entirely a-* 
gfee to this writer's conclufionj I had ' much fiflfier 
believe there are many genriemeft of the facfutey^wh^; 
merely from a principle of b^ndvt^lence, would* li«2rt-^ 
tily concur in the ufe of any rAedkihe -thar mSght''b& 
found fcrviceable to mankind. It'is cetwih t&a(:lfe«d 
of them have prefcribed elearidty,i in vmbm catf€«, 
ind have pitfcribed it with fueceft. ' Othenf/ alfo; 
have lately very candidly told us, Cwhdt, tfi^d; wa 
were tolerably well convinced of before) that- mffer-- 
ante and exercife &t the two moft {>oteftt dfu^^in thd 
^hole maferia medica — though f(Jmcr of ife fettA W 
think them the moft naucious. 

The apothecary would certainly "have but little rea- 
fon to complain, though cle(5tricity fhoqld come into 
general ufe, for, till intemperance and luxdrv betthnc 
unfajhionable y his drugs and c6nlp6unds,* ^to wRicfh 
mankind feem to have an inviolable attachment, will 
ftill continue to be in demand^till that time^ .]^ocfr 
Human nature is doomed to groan urideV tbmplaffits, 
for the removal of which, eleSfrkity may bd as vainly 
adminiftered as the whole clafs of erotics. 

• « 

If any medical gentlemen (houM be difpofed.ta. treat: 
the fubjeft as chimerical, and unworthy of their ianc- 
lion, becaufe it h^Cs riot yet been treated of Jyjiemati-: 
tally y or becatrfe'they cannot eaflly'^^onceive, wh^'Htie 
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tranfmiflion of a fimple fluid through the difordered 
body, Ihould be attended with fo many falutary con-, 
fequences, I fliall readily acknowledge myfelf un- 
able to account for the operation of fo Angular a re- 
medy — it may be fufficient to claim their*attention if 
the faft be confirmed by the evidence of fenfc — and I 
can only appeal to the many cafes which may be 
brought, v&Jiubborn faSs, to pi:ove the reality of the 
cures which have been effe&ed merely by eleftrical 
treatment, and which cannot be denied without deny*- 
iog the tcftimony of a cloud of witnefles. 

It is certain, that a feafonable application of eleftri- 
city^ has repeatedly been found extremely beneficial in 
a variety or^ cafes; in fome, where drugs have failed, 
it has proved of the utmoft fervice ; in others, it has 
appeared favourably to co-operate with other medi- 
cines, and has frequently fuperfeded their ufe. Befides 
the aloiofb immediate removal of acute pains, and 
many dangerous complaints arifing from obftructions, 
flatulencies, &c. it has been found of fingular utility 
in fomc chronical difordcrs of long (landing, parti- 
cularly of the nervous kind, of which, perhaps, there 
is fcarcely a fpecies, but what would yield, in a greater 
or lefs degree, to a judicious and perfevering ufe of 
cle&ricity. 

As the elcdkric fluid is fuppofed to be the only one 
in nature that is capable of inftantly pervading the 
fincfl: tubes, and of aftuating both the folids and fluids 
of the animal frame, with vibrations more or lefs 
forcible, as the nature of the cafe requires, its fupe- 
lior efiicacy, (when frequently repeated and varied) 
in the removal of thofe diibrders which proceed from 
an obftrudled circulation, feems to be a confequence 
naturally arifing from the peculiar aftion of this fluid. 

One thing, however, appears to be a little remark- 
able, in favour of cledricity, as a fa^edicinc, that 

though 
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though it has often fallen into the hands of very un- 
Ikitful and injudicious perfons, who have apply'd it at 
random, in. all cafes, without being capable of diftin- 
guifhing either th,e nature of the diforder, or the de- 
gree in which it ought to be adminiftercd, yet it h^ 
leldom or never been known to be attended with ai)y 
bad cfFefts-, the patient has generally been relieved, 
and very frequently cured, but the ill confequences 
have been even more rare than thofe of inoculation. 

If then^ nine perfons out of ten, whofe cafes were 
proper for eledrical treatment, have been either cured 
or confiderably benefited by it, which, I think, I may 
venture confidently to aflert has been the cafe, when- 
ever it has been duly apply'd, and continued -, and if 
not one perfon in a hundred has received the lead in- 
jury from it, which may very reafonably be prefumed, 
— I conceive this to be an argument pretty ftrongly 
:on the fide of eieftricity, which can fcarcely be urged 
in favour of any one rernedy befidc. 

Were it any argument againft eleflricity to fay, It 
has frequently been adminiftered without efFeft,-:-thc 
fame might be urged againft every medicine that has 
yet been made ufe of-, or, if it were known to be 
really prejudicial in fome cafes, it would make no 
more againft the ufe of it in others, than againft the . 
ufe of bark^ or rhubarb •, and it would be as abfurd 
to expeft certain relief from eledlricity, in any cafe, 
as to expeft infallible benefit from the ufe of any drug 
whatever. 

Many people, unacquainted with eledricity, are 
too apt to treat it with ncglcft ; others, who may have 
experienced it to be really beneficial in various cafes, 
have, perhaps, rated it too highly, and feem to ex- 
peft from it more than we can reafonably fuppofe it 
capable of eflfedling. As I apprehend, the chief, if not 
the fole benefit ariHng from eleftricity, is cfFeftcd by 

the 
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th0 aSion of that fluid, either in producing a tremu- 
Jous, vibratory motion throughout the folids and fluids 
in general, and thereby accelerating the circulation of 
the latter; or, (particularly in the cafe of obftruftions) 
by aftually pervading the fin^r channels of the fluids ; 
by which* means, thofe paflTages may be opened, and 
the vifcous, ftagnant fluid agitated to its natural fub- 
tilty. If any thing like this be the cafe, the phyfician 
will, doubtlefs, be able to poiitt out what are ihofe 
diforders, that are mod likely to be removed by fuch 
a treatment j and, at the fame time, fee that there arc 
ibme complaints which cannot pofiibly be benefited 
by it. 

As the beft medicines in nature are liable to abufe, 
foy without doubt, it is poflible to render eledlricity 
very injurious to the human frame. But t conceive 
it to be impoflible that the leaft injury can arife from 
iAiC qualify of elcftricity ; for, as this fluid is found to 
be as. natural and common to all bodies as the air^ iC 
muft be both necejfary and agreeable to the human bo- 
dy. The injury therefore, that can poffibly enfuc^ 
xnuft arife from the quantity alone — from the too vio- 
,ient vibration given to the mufcles — the fudden difl:en- 
iion and contraAion of the finer tubes and vcflfels — • 
attd the rejiftance made by the bones and finew$ (which 
arc lefs perfefl: conduckors) to the paflkge of the elec- 
tric fluid, in turning it out of its direft courfe— this 
iiuft occafion what is generally called tlitjboek^ which 
iftay be rendered too violent to be fufiered: without 
confiderable inconvenience, pjirticuiarly to perfons of 
Weak and tender nerves. * 

r 

But the prefent more j^dicioiis method of applying 
eleftricity has rendered it evidenn that no cafe requires 
any of thofe violertt fliocks, which were ufed to be 
given, without diftinftion of diforder or patient, and 
which mufi: have been attended with very HI confe- 

quences, 



f 



Sect, h 



ON ELECTRICITY. 



55 



quences, if the eleftric fluid, even when comprefied 
in ^ large quantities, was of a nature in any mcafore 

prejudicial. 

Were I really capable of advancing ajyjiem of me- 
dical eledtricity, and of deducing a.feries of pofitioBS 
and rules for its application, drawn from mature 
. knowledge and obfervation of the fubjeft, — yet I am 
fenfible that an attempt of this kind, might be thought 
arrogantly afluming a charaftcF which cannot cpniift- 
ently belong to my fituation in lifq ; but, as | can by 
no means lay claim to any fuch qualifications, I ani ;fes 
fenfible that what I have already written, p?uft ft^d 
fomewhat in need of an apology i and the beft I cfp 
offer, is the motive which induced me to write it-^Hi 
dcfire of accelerating the progrefs of clcftricity, by c;i|- 
citing others, who have more leifure and abilities, (p 
make public the obfcfvations that may occur to thems 
which I conceive to be the moft likely means of pro- 
moting a liberal enquiry into a fcience, which appears 
to be worthy of the moft afliduous attention. 

It is certain, that whatever concerns the health of 
mankind, is a fubje<^ of too ferious a nature to he* 
committed to any other pr^fcriptiona than fuch as aie 
drawn from reafon and experience ; I airi therefoee 
extremely diffident in advancing any other direi^ioos 
for the ufe of eleftricity, than thofe which have been 
repeatedly ufed with fuccefs. I have, indc^di, con- 
ceived a variety of modes, wherein it might be ap^ 
ply'd, in different cafes ; but want of leifure, and op- 
portunity pf reducing them to praftice, render? them 
too precarious to be mentioned. The methods I (hall 
venture to recommend are, either fuch as I have ufed 
myfelf, or have koown to have been ufed by ofh6s, 
and at^nded with very agreeable effedts. 
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Various fFays wherein Electricity has been apply d^ 
and found ferviceable in the Removal of different 
Complaints. 

TH E mofl: ufual method of applying eleftricity, 
is that of tranfmitting a quantity of the fluid 
through fuch parts of the body, as are afFefted, and 
thereby producing a kind of vibratory motion in the 
inufcles, fibres, &c. This, as before obferved, may 
be rendered more or lefs forcible, as the nature of the 
, cafe may be fuppofed to require. It is attended with 
a very fudden, but tranfient fenfation, rather difagree- 
able than painful, ufually termed the ele^ric fhockJ 

This method often appears to be not only adyifea- 
ble, but expedient, when the diforder is of fiich a 
nature that it cannot be fufficiently afFeftcd by the 
eleftric fluid, without its being condenfed in the coat- 
ed phial: as in many cafes of obflruftions, fixed pains, 
and mofi: of thofe acute complaints which demand im- . 
mediate relief. But even here, very violent fhocks 
fccm by no means neceflfary. By violent fhocks I 
mean fuch as may be rendered by means of the full 
charge of a jar containing two or three gallons : A jar' 
of one gallon, about half or three parts charged, is 
generally fufficient to anfwer every purpofe of eleftrifi- 
cation -, and, in moft cafes, lefs than this will be found 

fuf . 

' 1 could wifh that thofe who tre^t of medical cle6hicity, 
would endeavour to adopt fome other more fuitable term, for 
the paffage of the ele6lric fluid, than that ofjhocking. It is apt 
ta convey a terrifying idea to a fick perfon. There is certainly 
zlothing vtry Jkocking in the cafe; and the word can never be 
tifed with propriety, but when very large jars are made ufc of, 
*aind the exploiions rendered exceeding forcible. 
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fufficiendy efficacious, when the p^itnt hatf o|}pQrtu-i 
nity of having the operatioh fr^juendy re^attd.. 

• But there" are mariy dilbfderJ ^hich are found to 
yield lo the more mild and gefttfe' method,- generally 
calkd drawing 4f fparks \ which^ to have the defined 
effed, fhoutd, in moft cafes, be coiitinued for tein 
minutes, or a quarter of an faonr \ and repefited two 
or three times a day. 

Other complaints, particularly thofe of the nervoui 
kind, are frequently relieved by fimply clcftrify^dg — 
I luean, a perfon's fitting in ia chair, fupJ)ortea by a 
board with glafs legs, in contaft with the prime, "coh-^ 
dudlor of the machine, for about half ah hout, or 
longer if convenient, once or twice a day : By thi^ 
means, while the operation ispfcrformii^, the pejfont 
becomes replete «dth the eleoric fluid, which circu*^ 
lates in every part, and flies oflF from the furface of 
bis body. The particles of this fluid being ftrongly 
repulfivc of each c^her, add, at tfie fame fime ^trac^* 
tivc of every particle of heterogeneous matter^ pard- 
culady the animal fluids, it muft flierefori, in the a- 
bove circumfl:ances, be vigoroufly impelled and circu- 
lated through every tube. 

It has been faid, chat this method of erearmeM ge- 
nerally increafess the nrrmber of pulikions ctonfidera- 
bly ; by w4iich meolis the circulation of the bkk>d, &:c. 
is fuppofed to be a^ccekrated v but I cannot fay^ Itom' 
the few ot^evvafi^^ I faaye c^ade on it, that ^i^ is 
always the cafe ; I have fomctimes perceived no fenfi* 
ble difiercn€e 5 at other timc3 there feemed to be an 
incVcafe of about fix or' eight pulfations in a minute : 
The patient, however, generally finds himfe)f more 
warm; animated', andchearful, .after the operation.— 
It might, ptfrhap^ be worth while to make a few ac- 
€ufate oKdrvations Qri this ' fubje<5t, in order to'detcrV 

I mine 
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mine the diiFerent cflfefc (if any) of a repletion of the 
eledric fluid in the animal body* and a privation of 
it^ natural, quantity i— which might be effeftcd by 
placing a perfon on a board negatively eledrified. 

It is pretty clear that^ either the nature or aSion of 
the ele<^ric fluid, is highly exhileratihg to the human ' 
frame* Let a perfon inclinable to be chilly, languid, 
inaftive, opprefled, or fubje(9: to a nervous lowriefs of. 
fpirits^^ii. it be meroly for the fake of a diver/ton of 
thought J let him think of amufing himfelf with a few 
eleftrical experiments — let him rub his machine, and 
fet it in proper order — then, placing himfelf on the 
ele^rified board, he will be able (by the help of another 
perfbn to turn the wheel) to perform mofl: of the ex- 
periments of eledlrical attraction aild repulfion, the 
fame as though he did them ftanding on the floor, by 
the prime conduftor ; in faft, he will be a part of the 
conduAor himfelf, and partake with it of ^n equal 
denfity of the fluid, though totally infenfible of its 
aftion. He will attract any light fubftances that ap- 
proach him, from a non-eledrified body. If he holds 
in his hand fome downy feathers, he will find their 
fibres immediately grow turgid, and become uncom- 
monly expanfive. He may charge a phial, by hold-* 
ing the external coating in his hand, and applying the 
wire to any uncleftrified body- He may fet fire to. 
fpirits, and other inflammable fubftances ; — in ihort, 
the variety of experiments that may be performed in 
this manner, is as engs^ng a9 the diverfity of agree- 
ble ideas they muft excite. 

Would a perfon, in the above circumftances, fuf- 
fer himfelf to be perfuadcd (and fuch perfons have 
generally need of perfwafion) into the ufe of this placid, 
kind of exercife, for an hour or two every day, vary- 
ing the mode fo as to prevent a tirefome repetition ; I 
* . Ihould 
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/hould venture to aflert, that in a few weeks he would 
find in himfelf a confiderabie alteration for the better. 

I WILL not fay that a perfon is likely to receive 
more benefit from this fort of eledtricity the firft, the 
fecond, or the third time of his engaging in it, than 
he might exped from only once or twice ufing the cold 
bath, or caking an airing, on horfeback ; but I think 
he muft be pretty far advanced m hypocbondriacifmj to 
whom the united force of thefe three fpecifics, does not 
afford effeftual relief in Icfs than three months, 

A MOST excellent kind of exercife for fuch perfons, 
if they are not too lazy, or too obftinate to ufe it, is 
rubbing an eleSric glafs tube. This tube is generally a- 
bout three feet in length : It may be rubbed with a 
piece of flannel, or oiled filk. Holding the tube by 
the end, \xt one hand, and the flannel in the other, let 
it be rubbed brifkly up and down, till the tube appears 
to be excited. The .knuckles being then apply*d, with 
a quick motion, from the lower end of the tube to the 
top, the eleftric matter will rufli from it with a crack- 
ling noife, and, in the dark, will have the apj5earance 
of ftreams of fire. Let a perfon exercife himfelf fmartly 
in this manner for a quarter of an hour, and Tm per- 
fuaded, if he is not of a habit uncommonly phlegma- 
tic, he will find himfelf in an agreeable perfpiration. 
He will not only receive the benefit of the exercife^ 
which aftuates every mufcle, but alfo that of a double 
f«rr^/ of the eleftric fluid; firft, from the floor, through 
his body and one of his arms, to the tube, where it 
will be accumulated; then, .by fucccflTivcfly applying 
the knuckle of his other hand along the tube, he will 
again receive the fluid throughhim, and convey it back 
to the fioqr. In bad weather, when a perfon is oblig- 
ed to confine himfelf to his chamber, this flux of c- 
therial. matter may, perhaps, not improperly be con- 
fidered as a defireable Juccedaneum for exercife in freih 
air. 12 In 
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In de^rifyiog f©r gny pafucular comjplaint, 'vfbert 
the coated pbi>l is made ufe, I cannot conceive it to be 
' of much importance what courfe ;he fluid is direded 
to take^ — whether it be (o or from the part aflfeded ; as, 
fupppfing the cafe to be rheumatic, and the feat of the 
diford^r to be chiefly in one arm and (houlder, it feems 
not very material, whether the current of eleftric mat- 
ter be airefted fo as to enter the (houlder, and come- 
out at the hand, or the contrary. But, if this fhould 
Be thought of any confequ^nce, it may be proper to 
remind the reader that, after the phial is charged in the 
common manner, at the prime condudor, when thedif- 
charge is made, the fluid pafles from the injiile^ through 
whatever conductors fcarm the circuit, to the. outfide 
coating : Confequently,* in the above cafe, if the per- 
fon holds in his hand a chain in cotltaci: with the out- 
iide of the phial, and another chain be fixed on the 
ihouldcr -, as foon as this chain is brought, to touch the 
prime condudor, the discharge will be made, and the 
fluid p^fs in at the (houlder and out at the hand* 

In drawing the eledric fpark, the perfon who ap- 
pro^hes the condudor receives from it the fluid, into 
•whafov^r part of his body is apply'4 to it : But if he 
fits uppA th$ eledrifled ftool^ the fluid is taken from 
him wh^ft the fparks are drawn. This may very con- 
veniently b^ done another way, without the fl:ool, by 
incart? pf an wfulated difcbarging rod.'' The chain of 
this rod being faftenjcd tp the negative condudor, 
(while the prime condudor leads the fluid to the earth 
by ipean^ of a chain) a perfon may then draw fparks 
froin himfel£| by holding the difcharging rod by the> 
ipiddle of the glafs tube, and applying the end of it to 
any part of Jiis body. 

When 

• This difcharging rod conitfts pf a thick brafs wire, riiix 
through a tube of glafs— having a chain at one end, and a brafs 
ball at the other, . ' 
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When the ftool is made ufe of, ctrc fhoold be taken 
that no part of the clothing touch the Hoor^ or other 
non-clettric, fo as to convey off the fluid. 

As the eledric fparks cannot eafily be drawn through 
a quantity of thick clothing, particularly woollen, it 
^ill be moft convenient to take them from the bare, 
flcin i If they are found to be too pungent, a piece of 
tinfoil, or thin flieet lead, may be placed over the, 
part, which will render them more mild, and the ope- 
ration may be continued longer. 

In moft cafes it may be proper to begin with draw- 
ing of fparks from the part affefted, and then proceed- 
ing to moderate difcharges of the phiaL Thcfe dif- 
charges may be varied in ftrength, and given in diflfer- 
ent direftions; changing the pUce of the conducing 
chains, fometimes farther off, then nearer tothcleac 
of the complaint, by which means, part of the fluid 
muft neceflarily pafs through it j in general, however, 
the nearer the chains are kept to the affefted part, the 
better. 

It is obfervable that, though thofe parts of the bo- 
dy which are difordered, by obftrndions^ &c« may not : 
be more tender or fenfible than the reft, yet the patieot 
commonly feels the paifage.of the fluid through AjcIi 
places, much more fenfibly than in any other part, if 
the chain is properly placed ; except;ing only the e«^ 
trcmities, where the chains touch the ikin. 

When a perfon has once or twice made, ufe of the 
eleftrjcal machine, he will very readily be able to 
judge what number of difcharges, and what degree of 
f3rce arc requilite to be ufcd. Few cafes, perhaps, 
require more than ten or a dozen moderate ftiocks, zt 
one time of eledrifying : But, in general, the more 
frequently thefe are repeated, fo as not to render the 
operation difguftful| the fooner may permanent relief 
be expefted. ~ It 
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It is by. no means to be foppofed, that the cflFed of 
eledricity will always manifeft itfclf immediately after 
the firft operation. Though there are fomc cotnplaints- 
w^ich will fometimes be immediately removed, thcr6 
aremore that require a frequent repetition, before much 
fcnfiblc benefit arifes. Others have been found not to 
yield in any degree to the power of eledlricity, for fome 
weeks, till, by perfevering in. the ufe of it, and by 
varying the method, tbey have at length been entirely 
reduced. 

If,, therefore, we find eleftricity to be attended with 
little or no efFeft after the firft or fecond tiirve, it feems 
to be no indication of an utifuceefsful repetition -, and 
1 am inclined to think, that where it has been apply*d 
without fuccefs, (when the cafe ha^ been a proper fub- 
jeft for it) its failure has generally been owing to the 
jrrefolution, and diflike of the patient, or to an im- 
proper method of application, rather than to the in- 
efficacy of the remedy. 

It would, perhaps, be to very little purpofe, to at- 
tempt laying down particular direftions for the appli- 
cation or electricity, even in the moft common cafes : 
The fituation of patients, who are proper fubjefts for 
cledrical treatment, is generally fo precarious as to 
admit of but few rules but what are difcretionary, and 
variable according to different circumftances. Who- 
ever has formed a general idea of the mode of opera- 
tion, his judgenient may foon lead him to diftinguifh 
the moft judicious method of applying it in particular 
cafes. I fhall, however, mention a few, which may 
be of fervice to thofe who are ftrangers to the fubjeft, 
and then proceed to fome of the cafes in ^which elec-^ 
tricity has been of fingular fervice. 

In moft diforders arifing-from obftruftiohs, it is 

fenerally neccfTary to direft the paffage of the. fluid, 
y means of the coated phial, immediately through 

the 
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the parts affededj and fometimes, i£ch(* complaint be 
cnore general, all over the body, by placing the chains 
in various directions : They may be held in the hands, 
or put under the feet^ they may be 4aid upOii any of 
the Umbsj the head, or any part of the body; the paf* 
fage of the fluid will always be from one chain to the 
other, the (borteft way it can, take, and the vibrations 
will be made in every part that lies in^th^-courfc of its 
direftion. 

The momentary fenfation of pain at each difdharge 
of the phial, which is chiefly felt at the two places 
where the ends of the chains arc fixed, may be ren- 
dered much lefs acute, by means of a thin piece of 
lead, of a circular or oval form, about an inch and 
half broad, fattened to the end of each chain~a piece 
of paper, or thin leather, may be pafted oVcr the lead 
—this being preffed pretty clofe to the flelh, by hold-' 
ingit down with a filk handkerchief, or piece of flan- 
nel, takes off fo much of the pungency of the difchargcj' 
that it is fometimes- far from being difagreeable. 

If the pain or feat of the diforder, be in the breafl:^ 
ftomach, or arms, the moft ready way of conveying 
the fluid to it, is to let the patient hold in his hand 
the end of the chain that communicates with the out- 
fide of the phial, and, in the other hand, a chain fixe4 
to an eleftromcter -, this being placed about a quarter' 
of an inch, more or lefs, from the prime co.ndui^r, 
will receive the fparks from it, when the phial it 
charged ♦, and the fluid will be conveyed through the 
aflefted part. 

When it is required to give an univerfal vibration 
throughout the body, the perfon may fl:and upon a 
pewter or tin plate, and let the end of a chain drop 
down on it, from the outfi^le of the phiah When thc^ 

f>hial is charged, he may touch the conduflor with a; 
mall metal rod, held in cither hand,, or elfe hold ia 

his 
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bis hfmii the chain of the cleftrome tcrr. If he applies? 
the rod to the coddnAor, let him hold it in fuch a di*- 
sefiion, that the back of the hand may be upward^ and- 
tbuch with the rod the Itmer^ 6r under part of the 
condudor, by which means he can never ftrike it, fo 

as to throw it down. 

,..-»•■ 

Agues, Epileptic, or Hyfteric-Fits, and other com- 
plaints in which the whole body is afiefted generally 
require thefe univerfal vibrations ; and a larger quan- 
tity of the fluid is* requifite to be compreffed in the 
phial, than when the Ihock is dcfigncd to be only- 
partial • A quantity moderately large, is generally at- 
tended with a lefs scute fenfiCtion than when it is^ 
ikialler. 

Deafness has been frequently cured by tranfmittlng. 
a fmall quantity of the ele&ric fluid thrpugh the heaci; 
a chain being placed to each ear; one of the chains 
fixed to the outfide of the phial, the other to the clec- 
t'Tometer— the phial being but lowly charged. 

Some Obftrudlions arc eafily removed by the perfon's 
Handing on the ends of two chains, hanging down oa 
tlie floor, one of them from the outward coating of the 
phial, the other from the eleftrometer — the charges 
being moderate^ and the operation repeated twice or 
tjirec times in twenty-four hours. 

Swellings in the face, neck, or- other places, arc 
crftentimes^ very foon reduced by a few moderate dif- 
charges of the phial through the part ; but thefe will 
/requently be found to yield to the drawing of ftrong 
fparks from the place, without ufing the phial. 

A Sore -Throat, when taken on the approach of 
the firfl: fymptoms of the diforder, is generally effec- 
tually cured by a- perfon*s ftanding on the eledtrified 
board, and drawing ftrong fparks from different parts 

cf the throat, for about ten mmutes. 

Co- 
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CaAGi7(.ATfiD*BtooD is vtrjT (banf diipaefed by the 

fame method*. 

Th£ extravafation of blood in the eyes, comiilbnlf 
call'd blood-Jhotten^ has been remov'd very Ipecdily by 
drawing of Ixnalt fparks from them, — the eyie-liids be- 
ing clofed. There is a fmall inftfumenr, confiding of 
a glafs tube, and adjufting wires, made on purpofe 
for this ufe : Likewife, another for conveying the 
eleftric matter to the teeth, by which the moft violent 
Pooth-acbs have fometimes been inftantly cured. 
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SECT. III. 
A CoIleSion of varies Cafei,. and Cures tffeS,ei fy 

E&BCTRICAL TiBEATM£»T. 

IT has been chiefly from obfcrving the operation^ 
and phenomena jof nature, that men have attained 
to fuch a knowledge of her laws, as to be able to pro- 
nounce many bf them invariable; and' from hence 
they are conftantly led to expeft fimilar cffe&s from a 
femenefs of caufe. 

Natuhe, however, is found to 'be fubjeft to fo 
gr^at a variety of irregularities and diforders, that phi- 
lofophers, of the mod penetrating genius, have never 
yet. been able to trace them to their original fprihg. 
The utmoft they have been able to do, has been ta 
link' together a chain of confequenccs, — from thefe 
effeSs f by purfuing an analytic method of reafoning) 
to fofm fome probable conje(Sfcures concerning the 
caufe*, — and' to evade fome of thofe calamities which 
have been termed the evils of nature^ by calling in the 
affiftance of art. — And, indieed, to do thus much, 
feems to be an arduous taflc for feeble humanity. - 

K So 
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So many are the difordcrs of the animal fyftem, that 
phyficians have found it ncceflary to arrange them in- 
to diftinft claffes, and to diftinguifh them by certain 
appellations and diagnoftics. To each of them they 
have alfo appropriated the ufe of certain drugs and 
compounds, which experience has led them to con- 
clude to be niore or lels certain remedies for thofe dif- 
orders •, iand, though they feem not yet to be entirely 
agreed in opinion, which are to be preferred, in fome 
particular circumftances^ yet moft of them are ready 
to allow, that praftical experience is, in general, a 
more fafe guide than theoretical /peculation. 

Hence they have been induftribus to record fuch 
particular Cases as they have fuppofed to be worthy 
of obfervation, together with the method of treatment, 

efFeds of the medicine, &c '- Cafes in Physic, 

like Precedents in the Law, ferve to determine the 
praftice with fomewhat more certainty. 

When the effeds of eleilricity in the cure of fome 
difeafcs, were firft difcovered, it was natural that the 
difcoverers (hould particularly remark the cafes, and 
publifh to the world this extraordinary remedy. Whe- 
ther they did this from motives purely benevolent, or 
with more lucrative intentions, is hard to fay; but, 
Ivhatever were their views, the remarks have certainly 
been of fome benefit to mankind. By repeating, or 
improving the methods they made ufe of, many peo- 
ple have got rid of diforders which appeared to be be- 
yond the efFedts of medicine. 

And, as we are to fuppofe that elcclricity has fre- 
quently been made ufe of with little or no fuccefs, per- 
. haps, by this time it would have been of more exten- 
five f(?rvice, if thofe who were much engaged in it had, 
like the late worthy and unprejudiced Dr. Franklin, 
candidly recited the particular cafes wherein they might 
have found it to fail: Phyficians would thep, by com- 

parhig 
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paring the nature of the remedy with that of the ^if- 
order, have been better able to determine* how and 
when to adminifter it, and in what complaints it would 
be moft likely to fucceed. 

^ For a few years paft, fince I have made' any par- 
ticular enquiries into the fubjeft, I have from time to 
time colleded, from different perfons and writers, as 
many cafes as I could ; and have now by me fome 
hundreds of them. I intended, by comparing the va- 
rious accounts, to have digefted fbme of them into fe- 
parate claflcs, in order to diftinguifh, in fome mea- 
fure, the different fpecies of diforders, which appear 
more or lefs likely to be benefited by cleftrical treat- 
ment : To clafs thofe together that appeared, upon 
the whole, to be leafl liable to e,xceptions, and in 
which eleftricity had been attended with the greateft 
and mofl conftant fuccefs, — Others, in which it had 
proved more dubious, and lefs efficacious, — Others 
again, wherein it had failed, or been attended with 
but little benefit : But finding myfelf unequal to the 
talk, I muft leave it to thofe who are better able to 
perform it, and (hall only arrange fome of the cafes in 
alphabetical order, and infert them generally verbatim 
as I find them drawn up. 

St. Anthony's FiRE. 

Case I. * Having obferved (fays Mr. Lovett) 

* the great efficacy of the elcdrical jether, in foon re- ' 

* lieving moft kinds of inflammations, I was inclined 

* to think the fame falutary cfFeifts would appear whea 

* appl;^'d to the St. Anthony's Fire; but, when a cafe 

* of that fort ofi^ered, the inflammation was fo great, 

* that, St firft light, I almoft defpaired of fuccefs. 

* About the rfiiddle of the day I made the firft trial, 

* and before night the fwelling was much abated, and 

* in a few days quite cured. 

K 2 « The 
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' Th£ operation was fimply drswiog of fparks, with 

* a finger, or an ipon Hyle, while the perfon was ekc- 

* trifled on the refin.' ' 

[Lovett's Electricity rendered vfefal.'\ 

Caee 2: * Jpril 2, 1763, my wife walked too 

' long, as appeared by the consequence, in the even-r 

* ing, in the garden. Next morning an Eryfipelas 

* appeared in her face. Her chin was fwelled, inflam- 

* ed, and full of fn^all puftules. By night the fwel- 

* ling had reached her right check, and was proceed- 
' ing toherneck and forehead. Her right eye feemed 

* to be doling up, atKi her whole face was very lore 

* and painful } ihe alfo found 3, ficknefs ac her flo- 

* mach. ' She afked, if I did not think drawing fparks 
' from her face would be of fervice to her. I drew 

* fparks ffom it for about ten minutes. The inflam- 

* mation inltancly flopped, the fickDefs went olf from 

* her flomach, and the forenefs was much abated. 

* She could bear now to prefs and rub it. Next mom- 

* ing all her face and head was a little fwelled ; but 

* drawing fparks about five minutes at a time, night 
■ and morning for five days, perfcftly cured her. She 

* has never had the leaft appearance of an Eryfipelas 

* fince.' [SymesV Treatife en tire.} 

Agues. 

Case 1. * Anne Heathcote, daughter of Mr. 

* Heathcote, Brazier, near Mtorfields, was feized, 
' in May lafl;, with what is commonly called an ^gue 

* in the Heady having a violent pain in her head, face 

* and teeth. After trying abundance of renKdies, to 

* no purpofe, Ihe was> in Jugufi, elet^ified through 

^ the 

' Bcfbie the more convenient method of rittiag in a chair, 
placed on a glaft-legg'd board, wa» ufed, the patient generally 

ftood on a cake of rofin. The beft thing for draining tb« 

fpaik», is a difchargmg-rod, with a brafi knob. 
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the head. " Immediitdy the pain fixed in hfer teeth. 
She was elcdtrified four times ii\ore, and has felt 
nothing of it fince.' ^ [Wesley's Defideratum.'] 

Case 2. ^ In January ^ 1761, 1 wasapplyM to, for 
two children (Sons of Mr. Chancellor, Taylor, of 
Brijialj the eldeft nine years old, the other five) to 
ekftrify them on account of a ^ertmn Ague^ which 
had ftubbornly refifted all sipplications. I ordered 
the children to be brought to me, juft as the ague 
was coming upon them ; Exgcrience having taught 
me that this is the only time to give the fhock with 
efficacy. They were eleftrified only twice, and were 
perfeftly cured, by jpafling thro' them four flight 
fliocks, two through the flomach, and two through 
the fides. 

' In March following one of the children feli into 
the water, and his ague returned. He was brought 
to me agAin, but then the ele<^rical (hock had not 
tlie leaft effed:.* [Symes.] 

Case 3. * March 27, 1764, walking a little way . 
froni my houfe, and looking on a poor man digging 
ftones, he fuddenly dropt his tool, and cry'd out^^l 
can't work, I muft go home. His foliloquy natu*^ 
rally led me to enquire, why ? Sir, reply'd hc> I 
have had a third dafs ague for thefe fix weeks, and 
now I feel it coming upon riie. I took him innne* 
diately to my machine, and paflcd four fhocki 
through him crofs-ways. Two from the right hand 
to the left foot, and two from the left hand to tHt 
right foot. Tfaw no more of him till y^nV follow* 
ing •, when he told me he never had the ague but 
once after, and that only for three minutes: Ht 
was then well and hearty. His name is William 
Carter, aged fixty.' [Idem.] 

Blind^ 
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Blindness, Decay, or Lofs of Sight. 

"^ Case i. Extraft of a Letter from Mr, Floyer, 
Surgeon, at Borchejler^ to Dr. Bent, at Exeter, May 

* I HAVE lately had two or three opportunities of * 
' trying the effedts of ele<ftricit-y on paralytic perfdns, 

* with fuccefs : What moft tends to prove its good 

* efiefts on the human body, is the following cafe : 

* A Boy about feven years of age, was taken blind 

* fuddenly in both his eyes, without any previous 

* fever, pain, or djiforder. Three or four days after 

* he had loft his fight, he was brought to me. Upon 

* infpeftin^ his eyes, I found the pupil of each fo 

* entirely dilated, that I could not difcover of what 
' colour the iris was, not the leaft verge of it to be 
' feen, but the cornea, tranfparent, appeared one cbn-> 

* tinued black fpot. I told his parents I 'believed he 

* would never be able to fee again, for there was fel- 

* dom or never a cure for fuch diforders of the eyesy 
< taking the cafe to be a perfed .Gutta ferena in botlv 

* eyes. I determined, however, to try the efFe(ft of 

* the eledlrical fhock, as I had met with fuccefs in 

* fome cafes before. Accordingly I faltened 2 wire 
' from the outer coating of the phial to his leg, ancj 

* another round his head, which being brought to 
<- the conductor produced a ftrong explofion. I re^ 

* peated the fhock three times more. He ^yas put to 

* bed, and continued there till the next morning in 

* profufe fweat. He agreeably alarmed his father in 
<-the morning, by faying he could fee the window, 

* When he was brought to me, I perceived a fmall 

* circular rim, of a light grey colour, round the out- ^y 

* fide of the iris, and obferved that he knew when I 
*put my hand between his eyes' and theJight, which 
' he did not before, tho' in the funfhine. . This gave 

* me encouragement to repeat what was, done the day 

* ,before 
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* before. The next day almoft half the iris could be 

* feen, with fomc fmall degree of contradion and di- 
« latation. The third day he could difcover and dif- 

* tinguifh objefts. The fourth he could diftinguifh 

* colours, with brifk contraftions of the iris. The 
fifth day, after repeating the operation, I obferved 
the iris to contraft and dilate as well as ever; and, 

' upon a ftrift examination, found his fight to be per- 

* fe£tly reftorcd, and the eyes, in every tefped, as 

* well as if they had never been difordercd.' 

Ii^ a fubfequent letter, dated the December following, 
Mr. Floyer informs Dr. Bent of the Boy's continu- 
ing welK That he had his cafe attefted by thofe who 
faw him eledrified -, and that many, who had heard 
of this extraordinary cure, came to fee, and examine 
him. He alfo mentions a circumftance that he had 
forgot, in his former letter — the application of a bllfter 
plaifter to the nape of the boy's neck, the day before 
he was cleftrified. This he had done the firft thing,, 
but never thought of it afterwards, till it was almoft 
dry*d up. He doubts whether this had any fhare ia 
cfFeding the cure, but thought proper not to omii; 
the mentioning of every circumftance. 

He likewife informs Dr. Bent of fome other cure^ 
which he had performed by means of the eledlric fhock, 
particularly two girls, whom he had cured of obftruc- 
tions, one of whom had taken medicines for twelve 
months without efFed. 

Case 2. Mr. Wesley, in his De/td^atum^ alTcrts 
the following accounts, tranfmicted to him from a 
gentleman of NewcaJlle-upon-Tyne. 

* Last week a poor man in Sandgate^ that had been 

* blind twenty- four years, was led to the machine, f 

^ fet him upon the eleftrical board, and drew Iparks' 

^ for about twenty minutes from the pupil of his eyes.' 

* ' After 
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After he had refted himfclf a little,, and waa able to 
look up, he told u& he could fee Sidgatc^ which he 
had not feen for many years before. He .could alfo 
diftinguifla objeda in the room^ and was able to walk 
home without a guide. He came a fecond time^ 
and waa fo much befiier, that I imagine he did noe 
think it neceffary to come ^ny more.' 

Case 3. ' He adds. About the time I wrote laft, 
a young woman was cured of a fourteen years blind; 
nefs. She was able, before flie went home, to diftin- 
gui(h one letter from another/ 

Case 4. ^ From the fame perfon, a few days af- 
terwards, I received the following lines. 

* The cure of the blind man oiNewcaftk^ has fpread 
through all the country *, in confequence of which, 
I am, much againlt my will, become an occulift^ 
I have ieveral in hand, among the reft a girl, abouG 
fcventeen, has been with me three weeks. Her cafcf 
is owing to a film, or fkin* grown over her eyes. 
It came by the Small-Pox, about twclvq years fince« 
Her friends have had< all advice, and ufed all tbe^ 
means in their power to no purpofe -, except that (hej 
has loft her left eye irrecoverably by one of the per- ■ 
fons they apply 'd to. 

* When (he came to me the iris of the right eye wa» 
very nearly covered with a thick fkin,. lb that Ihe 
could do little more than diftinguifh day from night* 
The method I have taken is drawing fparkg from her 
eye, and fomctimes giving (hocks, from her head» 

• or neck, down her arm, to carry off the frequent 
complaints of pain and dizzinef§ in her head, which 
never fails of fuccecding in about ten. minutes. Wq 
have eleftrified her about half an hour, twice every 
day. The (kin waftes gradually, and daily grx>wsr 
thinner i iQ that now the colour of her eye appears' 

^ through 
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through it The other day, as I hftdber m hatid, 
(he faw the buttons of my ftrirt fleeve ; but -her Vjt 
is yet very -^veak,* . 

Case 5. ' In January 1762, a poor woman, aged 
about thirty, came to my 6oof begging. ^ She was 
almoft blind. On €«qjuiry 1 found her blindnefs was 
caufed by a blow with a potatoe, about two y^ars 
and a half before : It was flung with great force^ 
and ftruck her in the right eye, With which Ihe had 
never fccn, owing to an irtjury fhe had received ia 
her infancy. But the left eye, till that accident; * 
was always ftrong. An inflammation imfnediatcly 
enfued \ and, when Ihe came to mc, the rigtit eye 
was much fwelled, and protuberated out of the 
focket. The anguifli was Very great, and fo affeft- 
ed the left eye, that fhe had no more fight left thaa 
juft fufRcient to go about to beg. 

^ I TOOK, her to my machine, and drew Ipaf k^ fr^m 
both her eyes. She feemed l^etter, before ihe quit* 
ted the room ; but by next morning was confiderably 
fo. After drawing fparks from her eyes, about ttn 
minutes at a tiri^e, for four mornings, Ihe fo far re- 
covered her fight, that fhe could fee to few a whole 
day together. In about five wedks I difmiflfed her 
as perfeftly cured.' [Symes.] 

Case 6. ' Iti, the fprijag qf the year 176^, a lady 
was perfuadcd to try the cfFe<5 of elcdricity for her 
fight. It bad been gradually decaying for /ome 
time* ^ A film cpyl'd b/: pcjcceivpd gathering over the 
Iris, and making its way to coyer the pupil. One 
eye, in pai:t:iicuiar^, w^ fo d^rj^ned that ihe could 
not fee with it cither to read or:f thread a needle. 

♦ i dRtEW fparks from her eyes about the fpace of 
ch«ee or foui; ini(iutct$ every onornhig, for a fort- 
night, Sbe fo«od.berieyr$';furprifingly mendeil; 

L ' * and 
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* and thofe who flood by could, as it were, fee the 

* curtain draw back from the pupil and iris. She at- 
^ tended afterwards, at times,, for fix weeks longer, 
^ and when (he left me, was able to thread the fineit 
^ needle, and to read the fmallell print/ [Idem.] 

Bronchocele. 

Case i. * Susanna Re a, of fTorcefterj was troubled 
^ with a Bronchocele (the moft obftinate of all fwellings) 
^ for ten or eleven years. It began on the right fide 
' of her wind- pipe, and gradually increafed over it, 

* till her neck was more than eighteen inches about. 

* Thi& fwelling was eleftrified ', and fparks drawn from 

* it once a day for three months. » The fwelling is now 
^ confiderably abated \ the fmallell part of the neck is 

* not quite thirteen inches, the largcft about fifteen 
^ and an half. What fwelling remains, is at one par- 
^ ticular part only, and has now the appearance of a 
' wen^ but is much more foft, and appears to wade 

* much fader than at firft.* f Lovett.] 

Case 2, * Another perfon, troubled with the fame 
^ diforder, but not of lo long continuance, has lately 
^ began with the fame operations ; and the fwelling a^ 

* bates much fafter than the former/ [Idem.] 

Bruises. 

Case i. ' * William Jones, a plaftcrer, in King- 

* Jlreety Seven-Dials y fell from a fcafFold. He was 

* grievoufly bruifed, and. lay in violent pain, utterly 

* hclplefs, for two days, when he was brought by two 

* men, to be eledrificd. This well-timed application 
^ of eledricity was fo efieAual, that the man walked 
^ home alone, and the next week went to his work. 

[Wesley..] 

Case 2. • MarttOsgathorp had her foot bruifed 
^ by a done falling on it, which occaficned a running 

* fore* 
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* fore. It continued, (tho* frequently healed for a 

* time) upwards of eight years; but was entirely cured 
' a month ago, by eleftrifying, and has never broke 

* out fince/ [Idem.] 

Burns and Scalds. 

We have feveral inftances of the good efFc£ts of elec- 
tricity when apply'd immediately after the accident.-~ 
The general method is to draw fparks from the place, 
which generally prevents blifters, and appcafes the pain. 

Coldness in the Feet 

is likewife efFeftually cured by a few moderate Ihocks, 
daily repeated for fome time. The perfon may ftand 
on a plate of tin, and a chain be faftened to any part 
of the leg. 

Contractions. 

• Electricity has certainly removed fo many com- 

* plaints of this kind, that it deferves to be try'd 

* wherever they occur.* 

Case i . ' One who had loft the ufe of his limbs, 

* from cold, for feveral years, was, at length, quite 

* reftored by the ufe of elcdricity.* 

Case 2. ' Another, whofe knee-joint had been 
^ above five years contraded from a rheumatifm, was 
' able to ftraighten it after twice eleftrifying.* 

[Love-^t.] 

Case 3. * Dr. Hart, in a letter to Dr. Watson, 

* dated Salop^ March 20*»»* 1756, mentions a cure per- 

* formed by eleftricity, upon a woman whofe hand 

* and wrifthad been, for fome time, rendered ufelcfs 

* by a violent contraftion of the mufcles. She was 

* not fenfible of the firft fliock that was given her; 
^ but, as they were repeated, the fenfation increafed, 
^ till Ihe was perfectly well. She was alfo cured a fe- 
^ cond time, after a relapfc occafioned by a cold.* 

[Phil. Trans.— Priestley.] 
L 2 Case 
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Casb 4» * Biit perhap the moft remarkable cafe, ihat 
has yet occurred of the ufe of elcftriciiy in curing a 
diforder of this kind, and indeed of any that is inci- 
4ent to the human body, was of * that dreadful dif- 
order, an univcirfal tstanus. It is related by Dr. 
Watson, in the Philofophical Tranfadions;* and 
the account was read at the Royal Society, the loth 
o( Feb. 1763, The patient was a girl about feven 
years of age, who was firft feizcd with a diforder 
occafioned by the Worms, and at length by an uni- 
verfal rigidity of her mufcles -, fo that. her whole bo- 
dy felt more like that of a dead animal, than a liv- 
ing one. She had continued in this difmal condi- 
tion above a month, and about the middle of Nov. 
1762, after all the ufual medicines had failed, I>r.* 
WATSpN began to eledrify her; and continued to' 
do it, by intervals, till the end of January follow- 
ing ;. when every mnfcle of her body was perfeftly 
flexible, and., fub£ervietit to her will, fo that ftie 
could not only (land upright, but could walk, and 
even run like other children of her age*' [Ibid.] 

Case 5. • M — D— , had been affli6ted with the, 
moft violent Crathp in her legs I ever heard of; 
which diforder fcizid her before fhe was twenty yeirs 
of age, and continued (at inter^fals) till the opetiati«)n 
was performed, when fhe was upwards of fevenry. 
This was moft violent always when in bed, at which 
.time ibe was forced to tumble 01^ on'the f^oor, and 
this, fometimes, twice or thrice the fame night : 
The violent convulfed mufcular parts forming them' 
felves into diftorted ridges^ attended with cxquifitc 
pain, burfting the fojall blood- veffels,. which after- 
wards appeared of a livid hue, for a confiderable 
time. This was entirely cured in a few days. The, 
operation was fhocks only, and performed once a 
day, thus : Having taken off her flioes, Ihe put one 

* foot 
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* foot on the end of the cliain which came from rhe 
' out<rr coating of the charged phiaU ihen putting 
'. one end of a thick wire to the other foot, by bring- 
' ing the other end to the conduftor, the eledric m^t- 

* ter was conveyed through both legs, at the fame 
^ time.' fLovfeTT.)- 

Case 6. ' Another perfon, who had rigid knots 
*- in the thigh, like thofe appearing in violent Cramps^ 
^ though much more foft, and Icfs painful; they were 
^ entirely difperied, in a minute or twp^by fimply 

* drawing fparks from' the part afFefted.' [Idem.] 

Mr. Wesley fays he never knew eleftricity to fiuJ^ 
when apply'd to that painful contraAion called the 
Cramp. [Desider.] 

Deafness. 

* When this arifes from harden*d wa^, or following. 

* a fever, it is often cured by only drawing off fparks.* 

Case I. 'At Stockbolmy a gentleman of diftinc- 

* tion, who had been almoft deaf^ a confideratjle time, 

* with a i(inging in his ears, was perfeftly cured in 

* three or four minutes/ 

* Case 2. * A Man jifty-feven years oW, who had 

* been deaf for thirty- two years, was fp far relieved in 

* a few days, as to near tolerably well/ 

Case 3. * Samuel Jones, Gardener, at Lamhethn 
' Marjb^ leapM into the Thamesj to fave a man frow 

* drowning. Hereby he became fo deaf in both cars^ 

* that he could not hear any found at all, were h ever 

* fo loud. After being once eleftrified, he could hear 

* the noife of a coach, at fomc diftance. After thif 

* third time, he could hear the found of the eleftrical 
' machine. He came no more, fo it is fiippoftd he 

* IS well.' [DESIOERt} 

Case 
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Case 4. Mr. Wilson, in his Treatife on Eleftri- 
city, gives us an account of a remarkable cure which 
Be performed, in the year 1748, on Mrs. M. Smar- 
GiNS. She had been deaf (from a cold at firft) for 
feventecn years, and could hear nothing that was faid 
to her, unlefs fpoken very loud in her ear. Mr. Wil- 
son tranfmitted a fmall charge through her head, juft 
above the ears. She was immediately fenfible of a 
degree of warmth in her head, from one ear 'to the 
other. The difchargcs were repeated four times, each 
incrcafing a little in itrength. The warmth increafed 
at each Ihock, particularly in that ear with which Ihe 
heard the Icaft, and continued all day, with a kind of 
twitchings in the ear. The next morning the opera- 
tion was repeated. The twitchings became more vio- 
lent, and the warmth greater round the ears. Thefe 
cfFeAs continued all the day, and fhc heard confider- 
ably better. On continuing this method for a few 
days, Ihe Was perfeftly reftored to her hearing, which 
continued without a rclapfe. 

At the time when (he was firft eleftrified, (lie had a 
cold, and her eyes were much inflamed. The inflam- 
mation decreafed after the firft operation, and was 
entirely removed immediately after the fecond. 

WE.havetnanyinftances wherein eledlricity has been 
fuccefsfully apply*d in cafes of deafnefs ; but the fuc- 
cefs fecms rather dependant on fome concurrent cir- 
cumftances -, either the time or n^ode of application, 
habitude of the patient, or ftate of the diforder ; for 
ve have alfo many other inftances in w^hich it has ei- 
ther been of very little fervice, or totally fa-led. Mr. 
Wilson fays, he afterwards repeated this method with 
fix other perlons, buc it was not attended with the 
fomcfuccefs. 

Mr. Ferguson likcwife informs us that he cured a 
man who had loft his hearing, by only twice drawing 

fparks 
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fparks from his ears ; and was afterwards as fuccefs- 
lefs with two or three others, whom he eleftrificd in 
the fame manner. 

Dropsy. 

* Mary Baker, Chairwoman, aged 27, living a£ 

* Mrs^HvsT\ in NeaPs'Tard^ nt^t Seven Dials^ hav- 
' ing been long ill of aDropfy, was admitted laft year 

* into St. G^<?r|^^'s-Hofpital. But, on Nov. 28, (he was 
^ difcharged out of it, as incurable -, as ihe was alfo 

* from the /F^i»/»y?^r-Infirmary. In fpring laft (he 

* was eledrified, and foon after parted with fevcral 

* gallons of water. After being twice more eledrified 
^ ihe was well, and able again to earn her living.' ' 

[Wesley's D^</^.] 

This, I think, is the only cafe of a Dropfy, that \ 
have met wifh, in which cleftricity has been apply'd. 
— The cure, as here recited by Mr. W. appears very 
extraordinary. In what manner the woman was elec- 
trified, he does not mention. His recital of many of 
the cafes is too laconic. To fay, A perfqn was elec- 
trified and curedy is foracwhat like faying, He ruover-- 
ed by taking Ph^u. 

Epilepsy, and Fits of various Kinds. 

Case i. * My Servant, C. P. had many years 

* been afBided with Hyfteric Fits, In 1761 I fent 

* her an Out- Patient to the Infirmary, which fhe at- 
' tended feveral months, but to appearance, with- 

* out the leaft good effed.* Her fits increafcd, and 

* her conftitution feemed much weakened. At laft, I 

* propofed Eledlricity to her. She received feveral 

* fhocks, but not the leaft good or ill efifed could be 

* perceived from them. Thinking with myfelf that I 

* might have given the fhocks at an improper feafon, 

* I changed the time, and gave them to her when the 

* fit was upon her. The cfFeft was now aftonifhino-. 

* The 
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The fit ceafed. The convulfions were quieted, and 
Ihe was enabled in five niinutes to go about her ufual 
work; whereas, when the fit was left to it&lf, it 
weakened her fo much, that it was fometimes near 
'two days before flie recovered that little ftfength, 
that the fits had left her. I purfued this method. 
Her fits gradually leflened, and at length ceafed. 

' But I muft here inform the reader, that in the 
fpring 1762, I advifed her to ufe the Cold Bath, 
which did her much good. This £he has continued' 
every fummer fince, and at the writing this, Dec. 
1764, fhe continues in perfeft health, and has had, 
from her own account, but fix fits, and thofe chiefly 
from furjH'ife, fince Ihe left off thc^ ufe of eleftri- 
city, which was from the time of her firft ufing the 
Cold-Bath. 

* I PASSED the fhocks thro* the heart, and from the 
right ihoulderto the kft fide, and then from the 
left fhoulder to the right fide. When Ihe was much 
convulfed, I pafied the fiiock from the left hand to 
the right foot, and then from the right hand to the 
left foot.' . [SvAits.] 

Case 2. ' Sarah Bettesworth, aged 22, then 
living in Cow-Lane^ was fome years fince feized with 
fo violent fits, that five or fix men were fcarce able 
to hold her. In autumn i yg6y while ihe was in one 
of 'them, flie wis eleftrified. . The phial was apply'd 
to one fhoulder, as fhe lay on the ground, and the 
wire to the other. • On the firft Ihock her llruggling 
ceafed, and fhe lay ftiH. At the fecond her Ifenfes 
returned. After two or three more, fhe arofe in 
good health. Some months after, Ihe relapfed, and 
was ele&rified again, and again entirety cured. Lafl 
Eafter fhe fell into a fit again, through a fright -, 
but by a few ihooks was cured, and.reftored to 
health. ' ,. [W^ywDV.] 

Case 
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Case 3. ' William Matthews, Schoohnaftcr, 

* near Moorfieldj^ aged 32, had. Epileptic Fits (fuppof- 
' ed to be hereditary) from Ws birth, till h^ was fix 

* years old. Thence he was free till thirteen. They 

* then returnjfed on occafion of a fright, and continued 
' fo to do twice or thrice in a year, till he wa^jfeven- 
' teen. From that time they came almoftcveiymonth, 

* till the year 1753 i finpe thejn they ufually rctucncd, 

* about once in ten or eleven, lyocli.* In the middle 

* of Manh laft he began to be eleftrificd, both through 
*. the bead, apd from head to. foot. . April 4, he had 
^ a flight fit ; but from that time to thi^» Nov. i, has 
' bad none at at all, , . , 

^ m tiiwtniifroiigbtby a courfcoiF medicines?* 

[De&ider.] V 

Case 4. • ' A young* Lady had been afilifted with 
fits near fcven years, which feized her without iny 
warning, and threw her on her face quite infenfible. 
Thefe frequently returned twice in i day. This was 
attended with almoft a continual coldnels ia her feet. 
JHcr ftomach alfo was much affefted. She was elec- 
trified by ftanding upon a wire from the coating oiF 
a phial, and to complete the circuit, another wire 
was laid upon her head. By this means, both the 
fits and coldnefs were gradually removed, ' and a 
complete cure cffeflred.* [W«3t«% Lovett.] 

Case 5. * Eliz. Bund, near thie 014 Hillsj a few 
miles from JVorceftery had for fifty years been^'afflidt- 
ed with fevere fits, which, like an Epil'epfy, gavf 
her no warning, but thtew down in an inftant to the 
ground, and continued Her in a ftate of infenfibility 
for a confiderablp tin)e. She Was attacked by thclp 

* fits fometimes twice or three times in a day. After 
being eleftrified; upon her return home, fhe found 
fuch a furprifing amendment, as encouraged her to 

M * come 
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^ come to Worcifter^ as often as ihe had opportunity, 

* in order to repeat the operation ; the confequence of 
^ which» was the gradual decreafe of an inveterate 

* Head-ach, which attended her diforder \ and, at 

* laft, the total cel&tion of the fits *, for, inftead of 
^ being; ftized with them twice or thrice a day, after 
f" (he h^d began thefe elcArical operations, fhc had 
f na more than about four of them, and thofe. greatly 

* weakened i aifd^ as ^ has none ef them fince Cbrift- 

* fMS^ i7$3> ^here is fufficient realbn to hope they 
*: will nc^ ret}]rn. The operation was ihocks chiefly. 
> Signed S$pL 12, 1754/ [Id.] 

From the variety of cures, in Hyfteric and fimilar 
cafes, which Mr. Lovbtt efieAed by Ele&ricity, he 
fuppofes it to be peculiarly ferviceable, in diforders of 
th)s kind, bqt obferves that, ^ In thefe complaints, it 
^ is not to be dpne by bdDes ; not for a few minutes 
^ only, (which is fufficient in fome others) particularly 

* if it ha^ tnken deep root } but the perfon ought to 

* ft^nd or fit Qni th/s ele£trified ftool for an hour in the 
^ niQrning, and another in the evening each day \ or, 
^ \l two liours a day cannot be comply'd with, let 
*'it be tVQ hajf hours.;. This may be firfl: praj6lifcd 

* with fometiow^ fimply drawing oflf fparks •, afterr 
^ w^rds with fome fiight fhocksp arid then, if the dif** 

* Qrdjsr requiroi it» tq be ipcr^afcd with more. Such 

* proceeding L.feldpm fouxnl to fail of the deficed 
' effefts.* 

Feet violently difordered. 

Case i. * Johj? WEBB,;Qf WdrceficTy fevcnty years 
^ pf gge, was much difordered ia his feeic, for ten or 
? twelve year^. The p^in rcfembled that cf the Gout^ 

* byt.fuch ar coldnefs attended It a^ was fcarccly fuppprt^^ 
^ able. Jf he warmed them by tt^ fire, they raged 
^ ftill more, as alfo when he be^an to be warm^ in 
Vbcd» The naiU of his, toes fequently ^rppt pff: 

• the 
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The toes in general appeared livid ; and frequently 
large black, or bloifli fpots were formed on the ciids 
of them, or on the top and fidte of his feet v wd 
his heels were generally pufitd up like blo^n hhd- 
dcrs, ; 

* All thcfe complaints gradually dccreafedi till 
they were totally removed. By his being cleftrificd 
once a day, for ibmetime, and afterwards xvAc^ a 
week. At firft only fparks weft drawh« After-^ 
wards, the chain was brought from the outwtfd 
coating of the phial, to the pan affeded of one fodti 
then one end of a wire was laid to the pai:t iffe&ed 
of the other f6ot, and the other eifyi of :the wlrd 
brought to the condudor.' [LovsTt^}. * 

Case 2. • EstHiR HopkWs, of Tedne^y M^tff^br- 
cefter^ was troubled with a vety painful fwellirig, in 
the bail of her great toe, f6r foitte year*, 'fhfc piin 
WIS greatcft when flie Was in b^d. Having, in Vdln, 
made ufe of other means, flie cattle to IVircifier^ to 
tt^ the effea of eledricity. After the firflr M fecdhd 
operation, the pain Was much abated; and (he told 
me, with pl<!a(ufe, fhe had bad a mdr^ toififeftible 
night's reft than for d confid^able &ttit \9i^ii Af- 
t6^ Continuing the ufe of eleaHciiy for ^ in\A\ Ikne ' 
longer, Che fuelling gfadliilly aiRnrg^d, aRd ^Hfc 
pain left her. The opif atton was fef ting her epdn a 
cakeofrdfin, and drannrtgfoafks from the|3Hir€if- 
ftfted/ iiw.'] 

Case 3. ' Mr. JoShua Wade, of Ferjhore^ was for 
feven or eight years troubled with a painful difbrder, 
in one of his toes ; and though it was tender as a 
boil, yet nothing was to be fcen. The pain was fo 
gr^at tliat he wtts determin-d t^ bavd the tbd cut off. 

* This troublefbmc malady was effcftually cured at^ 
6nc operation ; which waj performed in the fame 

F£- 
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* ' • Felons. 

Itf an account from Uffal^ in- Sweden, by Dr. Zet* 
l«cLv we are informed that thefc are brought to a 
foccdy digcftion, andjcured, by xirawing eledrical 
iparks from them : But no' particular cafe is men- 
tioned. 

Fistula Lachrymalis. 

* Anne Thomason^ in Ufile Fifihjireet^ Worcefier^ 

< was troubled with a Fiftula near the inner corner of 
^ her eye, which broke out and healed no lefs than 

< fevcn times. The laft time it healed, it continued 
^ well for fome time -, after which it began with a fmall 
^ fwelling, and continued growing larger, till it was 
^ as trig as a filbert; when (he was advifed to try ekc- 

* tricity. After the fwelling was elcftrified, it foon 

* decreafed, till it w^s entirely difperfcd; and has con- 

* tinuedweU for more than two years, without the 

* leaft fymptom of any return of the Uifordcr.--.The 

* .operation was fimply drawing fparks from the part 
« affeded.' . [Lovett.] 

/ GduT. 

I l^iND but few in%ftces of the effefts of.eleftricity 
in'this inveterate diforder. Though, according to Mr. 
LoTETT, eledtricity has frequently been made ufe of, 
with great fuccefs in it; and he is of opinion, that 
complaints of this kind, even tho' hereditary, would, 
in time, . be found to give away, . if not quite cured, 
by eleftrical treatment. He mentions his having made 
fome trials on perfons (lightly attacked by the Gout, 
who received benefit JTo fuddenly, that they could 

* fcarccly think it to be the efFcd of eleftricity. He 
aflcrts the following 

• 

Case I, * A Perfon in JVorce^er had, within the 

* fpacc of two or three years paft, . fevecal attacks of 

* the Gout, fince the firft of which, he had always a 

* ftifjhefs and paih in the joint of one of his great toes, 

* and 
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* and for a coj)fideraJbIc time, in both, particularly if 

* he walked mucli. He was quite .cured, ia a fliore 

* time, by having fparks drawn from the p<irt affedcd/ 

. .• . . . . • . 

Ca5£ 2. ' * The following remarkable cafe (fays the 

* Rev. Mr. Symes) was not performed by myfelf, but 

* by a friend, who, particularly defired that I would 
*' infert it'in my Hft*::-Jt1f^her^' mtt-odtrccd with fan- 

* goine hopes that others would malce'criial of eleAri- 
•dty in the fanle cafe; * teeing thbroughfy perfuiaded 

* that the remedy will be • found, if not effedual, yec 

* moft certainly innocent. • The fhort 6f-rhe relation 

* is this. A* young gentleman, fond of eleftricity, 

* went to his Tinmari'^s for fomething he had befpoke 
« of him, who at that crifis.was thought to be dying 

* of the Gout in his. ftomach. He was defired to go 

* up ftairs : As foori as the poor man fsrw .him. Sir, 
' fays he, for Goo's fake eleftrify me,. The machine 

* was brougl]it, and fdvcral fhock^ wer^ given through 

* the ftomach, where the pain was felt. The patient 
^ every time begged that the fliocks might be ftrongen 

' Atiaft a great quantity of wind came up, and/he 

* immediately cfyM out, " I am better.*' That night 

* he reftfd tolerably well. ' The Goat almoft inftantly 
' ihifted from his ftomach to hi^ feet. But next day 

* making too free with himfelf, and drinking fome 

* ale, the, Gout returned, to his ftomafeh.' T-hc ihocks 

* were repeated, and: the patient's account ^was, *' I 

* feel the Gout retirp to^tny feet." . He was cured^— 

* * Some yfcars after I faw him, converfed with him, and 
/ hearil.the above iparticijlars from him.' 
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Gravel. 



* Thomas Wans, Chair- maker, c^gcd 44j was for 
many* years afflifted with the Gravel in his kidneys. 
He was eledrified twice.' After the fecond time he 
parted with a large quantity of Gravel. He was 

' clec- 
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* ele&rificd twice more, and has not found the leaft 

* complaint fince.* [DifsiDEk.] 

I FIND no other cafe of the gravel, wherein eleftricity 
hsts been made.ufc of, than this one — bat, if the na- 
ture of the difordcr be confidered with that of the re- 
medy, thofe obftruftions arifing fronnr gravel fcem to 
be no improper fubjefts for ele£lrital treatment ; at 
leaft, I think no ill confequences can enfoe from it, 
and it ihay be worth while Co make trial of a few dif-^ 
charges of the phial, tolerably forcible, from the reins, 
or between the flioulders, to the feet. 

Head-Ach. 

Electricity has b^en of very confidefable fcrvice 
in violent Head-achs, as appears from the number of 
cafes we find recorded. 

Case i. * Mr. Higgins^ in Licb-Jlreety W^arcejter^ 

* troubled with a periodical ttead-ach for near fix 
^ weeks, from the top of his forehead, or right temple, 

* down to his ear, which commonly began at five or 

* fix o'clock in the evening, and held till he went to 

* bed, was cured in a few minutes. — The operation 

* was drawing fparks from the part afiefted.* 

[L0V£TT.J 

Case 2. ' M. Dancocks, near Sidhury-GaUy ft^cr- 
'* i^fi^r^ Was afflifted with an aimoft conftant and vr- 

< oknt pain in the hinder part of her head, for near 

* three quarters of a year ^ but worft of all when (he 

< firft lay do^n in her bed, being then ft) intolera&le, 
^ ihe could not forbear (hrieking. Having made ufe 

* of all means in her power to no effeft, was very foon 
*' relieved of the violence of the pain, by being elec- 

* trifled once a day ; and, after continuing it fgihe time 

* longer, d^ared herfclf pcrfcdly curcd.^ [Id.] 

Case 
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Case 3. * A. T. of JVbHicbapelr had a ^ielcnt 

* Ho4d 4cH, which continued for feven or eight wcekau 

* After flie was clcdrified the pain iocrcafcd for jJxfee 
^ hpurs. It then gradually decreafed* till fhe was quice 

* well. This proves that cleftricity may remove even 

* a diforder which, at firft it fecms to increafe.* 

[DtSIDBR.j 

Case 4« /A. Brown, aged 22, was from a child 
frequently afiii6bd with a rident Head-achi In 0£t. 
1757^ flie was ek£trified live days fucceffively; hav- 
ii^ one wire apply'd to the fore part, another to the 
hinder part of her head, and receiving feven or erght 
fhocks each time/ Hereby (he was entirely cured, 
nor has found any pain in her head fince, unlefs oc- 
cafionally for want of fleep.* [JbidJ' 

Case 5. * Sarah Webr^ wife of Mr. Webb, Tal- 
low-chandler, aged 46, was from twenty years old 
fubjeft to a violent pain on the top or her Head. 
This frequently obliged her to keep her bed ; nor 
could any remedy for it be found. She was cledri- 
fied l)y gentle fliocks from tempk to temple, and 
from the forehead to the back part of her headii 
This was done three days fucceflively^ and Ihe wa^ 
entirely cured.' [Ibid.J 

Case 6. * R. Qutbk, Rope- maker, jiged 23,' liv^ 
ing in Bunkill-Row^ was troubled with t viotenr 
Hea4'acb over the -eyes, before he was ten years old, 
arifing from a blow Q» th<5 bcjftd. He was fcarce 
free from it a month together, for above twelve- 
years. It ufcd to throb and (hoot thi«ough the head, 
fo that often he was almoft difttafted. He was 
once eleftrified, receiving three (hocks, by one wir< 
apply^d to the forehead, and another to the back 
of the head. He was worfe than ever for fome hours, 
till he went to bed, but awaked in the morning per^ 
feftly well ; and has continued fo ever fince.* 

[Ibid.] 
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In moft of the foregoing cafes, the dlforder appears 
to have taken its rife either from external injury, or 
fotne other extraordinary caufe; — In a common head-^ 
ach, proceeding from indigeftion, fatigue, &:c. elec- 
tricity feems to be of very little fcrvice. 

4 

Hysteric Complaints, Depression, fcfr. 

' The falutary effefts of elcdricity, itf various cafes 
of this nature, have been very remarkable. We have 
fcveral inftances of perfons who have been entirely re- 
lieved of fuch complaints, though of many years ftarid- 
irtg, by repeating the ufe of eledrical applications, in 
various modeSy for the fpace of a few months. 



Mortification. 

Mr. Lovett gives us one inftance of a Mortifica- 
tion, which he . had furprifingly benefitted by ele&ri- 
cal treatment. Thfe patient was a gentleman of ^(!?r- 
eefter. The complaint began in his toe, and the morr 
tification proceeded, notwithftanding every probable 
remedy was apply'd. At length he was eleftrified, 
and fcveral charges of the phial fent through the part. 
The mortification flopped ; but, upon omitting the 
eieftricity, it began again, and incrcafed fo far that the 
cafe feemed defperate. He was again eleftrified in thp 
jfeme manner, which, by the next morning, produced^ 
fuch a change for the better as aftonilhed the Surgeon^<=^ 
who acknowledged it had done more good in tWQ 
days, than had been effected in fix weeks before; 

ParaWtic Disorders. ^ 

This appears to be an extenfive field for el^ftrical 
operations, in which the fucccfs has been extremely 
various. The benefit of eledricity, in fome of theft 
complaints', has been reniarkable, — in others, appa- 
rently fimilar, it has {3een found of very little fervice* 

Th£ 
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, Th« Rev. Mr. W. Jokes, in hU Effay on Natural 
I^Hiu)sopjiy, xelate^ thcfollowmg remarkable cure. 

Case i , * A Girl of about twelve yeafs crf^age, 'the 
daughter - of a Shepherd in the pariih of IFadenha^ 
in NQrihamptonJbirej having frequently, expofcd her- 
felf in the field, to bad weather, was aiilii^ed in the 
fpring 17619 with Hying pains in her limbs, fpoii 
followed by an bemifUgiay which feized her fuddenly 
a$ ibe was at work, and deprived her of the ufe c^ 
her limbs on the right fide ; To that (he was unable 
CO ftir from, her chair. She complained alfo of a 
fixed pain toward the bottom of the fpine, which 
i:>ecame fo violent, that, when in bed, fhe could reft 
in no pofture but with her face downward. 

* T© remove this fymptom, a blifter was recom- 
mended to be laid near the part. It had the defired 
efFc6t, and removed this pain in a day or two ; but 
her limbs, on the right fide, were ftill as ufelefs as 
before, and fo invincibly cold, that her mother was 
employed ^many times a day in rubbing them with 
hot flannels. . » 

* The blifter was continued under the form of a 
perpetual blifter : But I found, after fome trial, that 
no farther benefit was fo be expcfted from it; and 
having but little hope from the ufe of any external 
medicines, I refolved to elcdrify her. — The (hock 
was given after the common method; only I endea- 
voured to adminifter it in fuch a manner, that the 
fire, v^on its difcharge, fhould follow the courfe of 
the nerves (from the top of the fpine downwards) 
throughout the whole fide that was afiefted. After 
two^ or three ftrokcs, of which Ihe complained but 
little, though they were very fevere, I enquired, 
Whether (he perceived any warmth or tingling in 
her limbs ? To which ihe anfwered in the affirma- 
tive. When flbe had received about half a dozen 

N ' ftrokes, 
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ftrakes, I difmifled her, ordering her parents to wrap 
her up warm in bed immediate^, and bring her to 
me s^gl^ jn a 4^y or two. 

* At her next appearance, fhe was mufch altered for 
the better : Inftead of that cold and numbnefs Ihe 
had before complained of, her limbs had a glowing 
warmth in them from the time (he had left me; and 
this was followed by a profufc Iwcating, which came 
oil affccr flic' was put to bed, and continued for about 
two days after the firft operation. There was like- 
wife a copious iifibarge from the hlifttr^ which, for 
fome days before, had produced no eflfeiSt, and was 
in a manner dried up. 

' After the feccnd operation flie continued to mend. 
After the fourth^ fhe went by herfelf, upon crutches, 
to a neighbouring houfe, at fome little diftance. At 
this time, the fhocks began to hurt her fo much as 
to malke her ihed tears; a plain proof, that her 
limbs had now, in a great meafure, recovered their 
fenfibifity. After the Ji:Ath operation, (he was able 
to walk up a fteep hill to church, without any af- 
iiftancc, even from a walkiag-ftick : And during 
Cki$ whole courfe, no medicines of any kind wcread- 
miniftered. Some weifcnefs ftill remained, which 
elcftricity would npt remove; I therefore recom- 
mended the ufc of the cold bath, by the help of 
whict (he foon recovered her ftrength, and is now 
able to work for a livelihood nearly as well as be- 
fore, except that her right leg is fomewhat Ihorter 
than the other, which* as Ihe walks, ncceffarily occa- 
lions her to ibk a tittle on that fide. 

After reciting the above cafe, the fame gentleman 
oblerves of medical cleftricity, from the opportunities 
he has iiad of trying its power, that, though it ought 
not to be haftily cried up as a cure for aH difeafcs, 
(which has been the misfortune of ihany an ufeful re- 
medy) 
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medy) fome there cerciiinly are, to which it mdy be 
apply 'd wi^ fucoeft; and fays, he(houldbd glad (and 
every benevolent mind will wifii with him) to fee its 
ufi^lndfs properly afcertained^ and diicreetly liknited^ 
by fome candid and judicious gentlemen of tiiefasculty. 
He farther obferves, that, from what has appeared m 
him, he believes it might be of much ferrice in rbf^r^ 
matte pains^ and pdraipic of eSums^ whejre they are rc'- 
cent, and the paxiem not too far advuacdd in years. 
Somt of the principal disorders arifing. from^4^ier>, 
iions (he adds) might find great help from it, iE taken 
Xn time : And he fuppofes it might be worth whUe to 
try it in the cafe of a guUafirena, or any other dif- 
order that may be referred to this clafs, wiu(9i is a 
^ry numerous one. 

But he thinks, ks greateft efficacy will be found in 
removing (and that in a very fmall fpacc of tame) all 
fpafms or cramps^ particularly fuch as proceed &om 
any fudden coldMpoti the external parts; and fufspofes 
it highly proba(>le, that in the moft extreme cafes af 
this kind, immediate lelief might be expeded fnoiti 
it, even in that dreadful fpafm wnich aSeds the muftles 
of the back dr bread, and is fo common both in the 
Bafi zty^JVeMndies. • This diforder is defcribed.by 
BoNTius, in' his Htft. Nai. & MeJ. Ind. Orimt. p. j8. 
^^ Tarn repeniUkis ^fii^itus eft aU^hdo ijus in^etta** Ice. 
* The fame fpdcies of diforder, I apprehend, which is 
ufually called a Mams. Mr. Jones, here, undoubt- 
edly appears to be right in his conjedure, for a teta- 
nus has been cured by electrical (treatment." 

What led him to believe that cie£lricity might be 

ef die utmoft iervice in this frighdfiuil diftemper, was 

. the cafe of one of bis maid-iervant^, who, by takinfg 

odd in cbe night, arofe in the morning with that fpafm 

commonly called a crick in the neck \ fo violent, that 

w 2 her 

"^ Sec p. 76. 
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her head was drawn afide toward onefhoulder, and 
cohld not be moved any way ;Without canfing an acute 
p^uQ. He ordered her to be placed on a ftand, fup- 
ported with glafs feet^ asid drew fparks from the pare 
where the greateft pain was fdt, when ihe attempted 
to move her head. 'By this means, in a mii^ute or 
two, her .head came nearer to its ri^t pofition, and 
by continuing the operation, was very foon reftored. 
Some forenefs remained in the part; which was remov* 
ed by keeping her neck warm. All the fparks that 
were drawn raifed fo many little red pufhiles or blifr 
ters ; which is not ufual if the part be in a healthy 
ftate. But, to return from this digreiTion from para^ 
lytic diforders. . 

Case 2. ^ Joseph Burges, aged 22, applied to me , 

* in Feb. 1761. Two years before, returning frorafca, 
^ he was imprefled into the King's fervice, in the Brifial 
^ channel, and with feveral others was fent to navigate 

* a prize round to Pfymoufb. He had not been long 

* on board, before he was ftruck with a hemiplegia on 

* the right fide. When the Veflcl arrived at Plymouth^ 
^ he' was fent to the Hofpital. He continued there, his 

* mother informed me, three n^onths, without receiv- 

* ing the leafl: benefit. She then removed him to Brif- 
^- toly and by the help of friends, got him admitt^ 

* into the Hofpital at Batb^ where he remained (even 

* months, but to no pyrpofe. She then removed, hi'fn 
^ back.to Briftol^ and gpt him admiued into the Infir- 

* mary, where he continued three months, and was 

* then difmiflcd as incurable. 

^ iSoME time afterthis, his mother applied to me -, 
^ . at this crifis, his right leg was almoft ufelefs, he had 

* no ftrength to lift it up, he c<iuld only drag it after 

* the left. His right arm was withered, and feentod 
^ o^ly to Hang x6 his fiioulder, and his fingers were 
^ faft clenched) and quite. infic:«(ible ; nor was he able 

< to 
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tpifpe^Jc one articulate word. I gave :him 30 or 40 
Imarcibocks for f^vj^ral^ mornings, and hadfoon SxA- 
ficicnt'Teafon to think- that I Ihould be of fcrvice to 
him -, ,for the parts,.: wHich were at firft infcnfiferk^ 
began to recover their feelhig, his fingers, unclcndir 
ed a little, and looked of a living colour. In. two 
months his leg recovered fo much ftrength, that he 
could walk'with freedom ; and I could perceive tl>e 
flelh of his arm ^row and increafe apace; by this 
time he could lift it to his head, and move his fin- 
gers. 1 ordered him to ufe his arm as much as he 
could. In a little time he recovered fo much ftrength, 
that he was* able to work at a pump for half an hour. 
He attended three months, and then of his own ac- 
corcf left me. His flelh became fenfiblb^ and the* 
ihocks gave him pain, which was the reafon of his 
coming no more.* [Symes.] 

Mr. Symes adds, that the man, foon after, went to 
work in a brjck-yard, and that in the year 1766, he 
faw him at work, wheeling a barrow, which, by the 
help of a ftrap round his wrift, he feemcd to ma- 
nage as well as his fellow- labourers. Some of his fin- 
gers were dill rigid and contra«5led ; and he was able 
to articulate but few words. Had Tie continued the 
ufe of eledricity, Mr. ,Symbs apprehends he might 
have been perfe^ly cured, . 

Case 3. Mr. Lovett gives us an account of a 
cure which he, performed on a perfon who had a fud^ 
den ftroke of the palfy in his arm, which remained 
ufelefs for fome time, but was reflrbred by means of 
fridlon. The ftroke was repeated a fecohd, and a 
third time; when he was effedually tured by few elec- 
tric Ihocks. 

■ . ' ■ ' ■" 

The fame perfpn had lately a much worfe ftroke of 
•the fame kind. AH the right fide was fo afiefted, that 
he could pot walk without the affiftance of two perfons 

t# 
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CO Alport him. After he had been etedrijied a fe# 
timest he was able xo walk with the help of okie^per- 
fon^ and in three weeks was perfeftly rtftored.^*-The 
^jperation was ihocks from the right hand, to the 
fight foot. 

Case 4. ' Thomas Dobson, Leather- pipe- maker, 

* aged 27, was fcized with a palfy in the tongue. It 

* continued to grow worfe for fome days, and thea 

* quite deprived him of his fpcech.. He was ekftrified 

* for five days, by drawing iparks from the tongue, 

* and (hocking him all over. By this means not only 

* his palfy was cured, but convulfioos alfo, which he 

* had had for four years.' [Desider.] 

. Mr. Wesley, in his Deftderatum^ written' about 
twelve years ago, acknowledges that he/had not him- 
fclf, at that time, known any inftance of the perfeft 
cure of a hemiplegia •, ' Many parahftics (he fays) have 

* been helped, but I think fcarce any palfy of a year's 
*. Handing, has been thoroughly eurcd.' 

This melancholy diforder, perhaps above any other, 
requires a mod: jifdicious treatment. — ^The following 
cafe ieems to be an inftance of an injudicious applica* 
tiott of cle&ricity. Dr. Hart, of Sbrewjbury^ in a 
letter to. Dr. Watsok, fays, ^ A young girl, about 

* fixtcen, whofe right arm was paralytic,* on being 

* eleftrificd the fecoad time, became' univerfally para- 

* lytic, and remained fo about a fortnight, when, the 
^ increafed palfy was removed by medicines which her 

* cafe indicated ; but the firft leafed arm remained 
•.as before: I^fiiouid have mentioned too, that this 

* arm was greatly wafted, in comparifon of the other. 

* However, notwithftanding the former bad accident, 

* I had a mind to try the efFe6k of eleflricity on her 

* again, which we- renewed \ and, after about three 

* or four, days ufo, ihe becan;ie, the fecond tiftie uhi- 

* vet faliy parra^jrtifc, and even loft her voice, and with 

* dif- 
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• difficulty could fwallcw. This confim^ me in iny 
^ (^inion^ that the eiedrical fhocks had occafiotied 

• thefe fymptoms.-^Wc therefore oniitted it, and the 

• girl, though Ihe grew better of her additional palff, 
^ tor fo I call it, remained as bad as before of tier 

• 6rft/ [Phil. Trans. Vol. 48. 1754.3 

This appears, pretty clearly, to be ofie mftance that 41 

^leftrical treatment improperly apply*d, may be at- 
tended with ill e(Fe£ls; and I think it is the only one 
worthy of notice^ thax I have met with.— -From the 
confequences which eniued from Dr.. Hart's method 
of elcftrifying, we may very reafonably conclude that 
the fhocks were too violent. Though the Dodior was^ 
no doubt, a man of difcernment, it feems very proba* 
ble that he did not fufficiently attend to the particular 
circumftanc^ of this poor girl's cafe. Perhaps the 
number of patients, and variety of bufinefs in an Ho/l -^ 

fital (where, I think, elcftricity is not likely to receive iP 

its laft improvement) might oblige him tp proceed ^ 

with lefs precaution than fuch an experiment required. 
The complaint was in the arm only ; and the arm a* 
lone (hould firft have been Ihocked. At that, tirne^ 
indeed, it was not known, at leaft it does not appear 
to haye been fufficiently attended to, that a large quan* 
tity of the eledric fluid, inftantly tranfmittcd thrbugh 
any part of the body, would affed the whole, and be 
produftive of on& rude concuflion (properly termed a 
^^rjt),diroughout the whole frame, — and that a quan* 
tity more moderate, would afFeft little more than the 
part which lay immediately in its circuit or paflfage. — 
But this was the trial of a new rsmedjfy on a patient of 
the lower clafs. 

Dr. Hart feems to have been generally pretty li- 
beral, in the ufe of his medicine, and never ftintcd bis 
patients in quantity. In a preceding part of his letter 
to Mr. Watson, he mentions the cafe of another wo- 
man. 
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tntn, whofe.arm had befen paralytic for fbmc years, fo 
'as to be ever abfolutely motioniefe, and infenfible^of 
heat, cold, or pain ; and fays . that the greatefi blows 
were given to it for many days fucceflivcly — ^it is much 
that diis woman was not likcwifc univerfally paralytk 
— but, aotwithftanding this rough treatment, the arm-. 
It fccms, grew better, and (he recovered feme little 
ufe of it. 

• Dr. Franklin feeros likewife, in fome meafure, to 
have fallen into this miftake, of fuppofing that a large 
quantity of the eledric matter, and very forcible ex- 
plofions were neceflary to be made ufe of in this dif- 
order. In a letter to Dr. Prjnglb, read at the Royal 
Society in Jan. 1758, he fays, that a few years before, 
when the news-papers made mention of feveral con* 
fiderable cures performed in Italy and Germany by elec- 
tricity, a great number of paralytics wcrt brought to 
^ him, from different parts of Penfilvanin^ and the neigh- 

bouring provinces, to be elcdrified. His method 
was, after placing the patient on an infulated ftool, to 
draw a number of ftrong fparks from all parts of the 
affefted limb or fide. He then fully charged two fix 
gallon* giafs jars, each containing about three fquare 
feet of coated furface, and fent the united^^rifc of them 
through the affeSied limb or limbs, repeating the 
ftrqke commonly three times each day. 

By this treatment moft of the patients appeared to 
be relieved, for a few days ; a greater fenfible warmth 
was obferved in the afFcfted limbs, which were found 
more capable of voluntary motion, and feemecj to ac- 
quire more ftrerigth. Thefe appearances, he fays, 
gave great fpirits to the patients, and made them hope, 
tor a perfeft cure j But he did not remember to have 
feen any amendment after the fifth day. — Ths^Jhocks 
became fevere — the patients were difcourage^^went 
home, and in a (hort time relapfed. 

If, 
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If, inftead of two fix gallon Jars, the Doftor had 
made ufe of only one oi two quart s, and proportioned 
the fliocks as the patients were able to bear them, at 
the fame time ufing a gentle external friftion With flan- 
nels, oils, &c. the benefit, perhaps, might have been 
much more permanent. Indeed he himfelf afterwards 
fuppofed that many fmall fhocks would have been more 
proper than the few large ones he gave \ having read, 
in an account from Scotland, of i cafe in which two 
hundred (hocks (or rather fmall difcharges) from a 
phial were given daily, and a perfeft cure had been 
made. 

Mr. James Ferguson, in his Treadfe on cleiEhicity, 
relates a remarkable cure of a Hemiplegia perforn^ed by 
Mr. Wm. Swift, of Greenwich. The patient Was the 
Wife of Mr. Allmey, a Baker. The afieded fide was 
totally infenfible. Dr. Green, who attended her, or- ^ 

dered her to be eleftrified ; which was done by drawing ^ 

of fparks, fbmetimes for more than an hour togethei*^ 
and then proceeding to the ufe of the charged phial. 
The difcharges were made pretty ftrong till fhe began 
to feel them, and then more moderate. The operation 
was begun Sept. 3, 1769, and continued till the i8th 
of OS, following, in which time Ihe was eleftrified fgr 
the fpace of 3 1 hours, at 1 8 different times, and had 
received 141 fhocks. She was hereby quite teft6red. 

Upon the whole we find that ele&ricity has been of 
very confiderabJte fervice in this difordcr ; but the fuc- 
cefs sippears greatly to depend on a proper and well 
timed application ; and I think, ndt only the degree and 
duration of the diforder, but the flrength anil conflitu- 
t ion, the age, fex, and habitude of the patient, fhould 
be fo far confidered as in fome meafure tg determina the 
mode of operation. 

O Rhev- 
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Rheumatism. 

The general method of treating rheumatic complaints 
and fixed pains in the limbs, proceeding from colds 
&c. is firft drawing of ftrong fparks from the afFefted 
parts, and then making ufe of the coated phial. The 
former method alone, has often been known to remove 
rheumatic pains of many years (landing-, and in many 
cafes of this fort, a few eleftric fhocks has efFefted cures 
after other remedies had been ufed to no purpofc. 

• * Sciatica. 

Case i. * Mr. John Ellison, an Officer of the 
' Excife", living in HuntHreet^ Spiialfields^ was upon 

* catching cold, feized with a violent Sciatica^ which 
'held him fcveral months without intermiffion, and 

* frequently almoft took away thcufe of his limb.. In 

' Aiig, 1.754, he was eledrified, receiving two (hocks. • 
' His.^pain wa$ greater for four or five hours, butaf- 
, *.tcrwards. entirely ceafed, and rcturned.no more/ 
• ». [D'esid.J 

r f • 

I 

Case 2/. ' Mary Butler, aged 86, of Eagle-Jlreef^ 

* Red- Lion- Square^ had been ^fflifted with zfcidtica for 

* ijiore tha(n twenty years, (he was eleftrified ten or a 

* dpzeA' times, and has'been eafy dVer fince.* [Ibid.] 

Ca-s£ a. * A Lad* who had 2l {tvtrt fciatica in the 

* right hip, from a fall froni a fcaffbid, fo as not to 
' bear being touched, was fo far cured by eleftricity in 

* a few day^, as to be able to walk without a ftaff.* ' 
' ' - [Lovett.] 

Case 4.. ' Thomas Frankland, an Invalid, but 
^ difchafged on account of what was thought an incu- 
^ rable rrialady, was feized with a violent and moft ex- 
^ cruciating pain ir> the upper part of his thigh. It had 

* tormented him for three months before he came to me, 

• and. 
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* and had render^f his life perfcftly miferable.' He was 

* cured by cleftrifying him only twice. I pafled about 

* fix (hocks through the pain. This poor fellow's gra- 

* titude was fo great that, at whatever diftance he law 
' me, he would always run and be ready^to throw him- 

* felf at my feet, * [Symes.] ; 

Sore Throat. 

Case i. ' Eliz. Taylor, of H€nnick*S'HiU^ near 

* IVorceJler^ after taking cold, was feized with a fore 
' throat, which continued growing worfe for the fpacc 

* of fix days ; at which time (he could not fwallow even 
' a bit of bread foakcd in tea. She came to fVorceficr 
' to try the efFedt of electricity, and received fo muc\i 

* benefit from it, that, by the time fhe got home, (he 
' was able to eat fome boiled mutton. After being 

* eleftrified twice more (he was perfeftly cured. — The 

* operation was fmall (hocks, from one fide of the 

* throat to thc^other^' [Lovett.J * 

Case 2/ * I was once, ztBriftol^ feized with a-fore 

* throat, fo that I could not fwilow any thing. Mn 

* Adlam, of thatcity, whois afineeleftrician, came 

* and drew many eleftric fparksfrom my throat; aind 
' in about half an hour after, he did the fame again. 

* He ftay'd with me about an hour longer, and before 

* he went away, I could both eat and drink without 

< pain; and had no return of the diforder. — Ihavere- 

< licved feveral perfons in fuch cafes, but never in fo 

< (hort a time as Mr. Adlam cured me.'" [Fercuson.] 

I HAVE frequently had the fatisfaftion of proving the 
good efFeds of eledricity in this complaint, both 09 
myfelf and others. — I never made ufe of the coated 
phial in this cafe, but drew very ftrong fparks fronj 
different parts of the throat and neck, by means of ai;i 
infulated difoharging rod, in c6nta£t, by means of gi 
chain, with the negative conduSfor. I always found tl\is^ 

o 2 metho? 
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method attended with fucccfs, if the operation was per- 
formed foon ufter the firft fymptoms of thediforder api- 
{)eared. 

Sprains, Swellings, &c. 

Case i. • John Paglar, Mafon, being at work 

* in RedcUff-ftreety March 1 762, had the misfortune, 

* by carrying a Stone too heavy, to wrench his knee ; 

* it fwelled immediately, and was very painful. — He 

* apply'd to a furgeon, who told him, he imagined it 

* would be fome time before it would be cured. The 

* next morning he came to me, but with great diffi- 

* culty and much pain. I paflcd about five fliocks thro' 

* the fwelling; this enabled him to bend his knee, and 

* walk about the room withciut difficulty. I ordered 

* him to favour his knee that day as much as he could, 

* and come to me the next morning. He came, but 

* perfeftly cured with what was already done* The 

* Iwelling was gone, and he could bend his knee and 

* walk as well as ever.' [Symes.") 

Case 2. • Jacob Griffith, a fea- faring man, ap- 

* ply'd to me May 21, 1 765, to eleftrify him for pains 

* and fwellings in his legs and arms. He told me that 

* he had been difcharged from the Hope Man of war, 

* as incapable of fervice, and that he had 11 kcwife been 

* difmifled from the Port/mouth hofpital, as incurable. 

* He was cured by fhocks, attending only four days/ 

[ID.J 

Case 3. * S. W. in the year 1762, had the mif- 
« fortune to cut her hand with the edge of a tin box. 

* The wound was trifling, but, in a day or two it grew 
^ painful. An eminent furgeon drcffed it. It grew 

* worfe; and at lafl became fo bad, that it was con- 

* eluded, in order to fave her life, fhe muft lofc her 

* hand. — After repeated applications, however, they 
' fucceeded fo far as to heal the wound. In the fummer 
t 1 765, fhe was direfted to me. I do not remember 

* ever 
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ever to have feena hand fo diftorted; It was much 
wafted, as was alfo her arm. She was always in pain; 
and her fingers and hands had loft all feeHng. 

* Having never had a cafe fimilar to this, I could 
not give her much encouragement. I could only fay 
that no one could pofitively declare what elcdricitjr 
would not cure, broken bones excepted. 

' Her feeling was fo loft, that at firft fhe did not 
perceive the ftocks in her hand, though I gave her 
feveral fmart ones. The fourth morning (he began 
to feel ; this encouraged me. — In ten days there Was 
a manifeft appearance for the better : Her pain was 
taken off, and her hand and arm were fo ftrength- 
ened that fhe could lift a chair. After this her joints 
began to appear, and her fingers to be flexible ; for 
before, there was no" bending in her fingers, nor a 
knuckle to be feen, — She told me ftie could feel the 
fineft needle, and ufe it with eafe •, the fhape of her 
hand alfo was much altered for the better.' [Id. J 

Case 4. * The wife of Mr. Evans, Corn-chand- 
ler, of BriJloU had a fixed and Iharp pain in the 
fmall of her back, caufed, as flie apprehended, hj 
frequent mifcarriages. No coft had been fpared to 
obtain a cure : The ableft phyficians had been con- 
fulted, and the Bath had been tried. When (he came 
to me to be eledlrified, fhe faid fhe had not lain down 
in her bed for a twelvemonth, but was obliged to be 
bolftered up ; and if at any time fhe fell in her flcep 
on one fide, fhe was awakened with a pain, as if 
needles were piercing her. 

* I PASSED four fhocks through the place where the 
pain was fixed. The next morning fhe came to me 
full of fpirits, telling me fhe had lain down in her 
bed, had flept foundly, and that the pain was almoft 
gone. I pafTed four fhocks more through the pain $ 

' and 



.A 



eo2 A N E S S A Y Part If. 

.* and Ihe felt no more of it rlien ; but taking too great 

* liberty with her new acquired ftrength, and lifting 

* fomething too heavy for her, her pain returned, but 

* not with violence,— A few (hocks removed it.' [Id-J^ 

* Case 5. * Mrs. H. Wife of Mn H. in Pipe-Lane^ 

* for five years had been fo affliifled with acute pains in 
' her left leg and right arm, that \\tv life was rendered 

* quite miferable. Her leg was fo benummcd, that it 

* had loft its feeling. — When (he was brought to n:e, 
^ May 6, 1765, (he was fo weak, that jt was wirh 

* difficulty (he was kept from fainting; but notwiih- 

* ftanding (he was thus reduced, in five days, by the 
' help of two perfons, (he was able to walk to my 

* houfe. The fiiocks removed her pains almoft imme- 

* diately, and the fecond day of her attendance, the 

* numbnefs was taken off, and fiie began to perceive a 

* feeling in her leg. After attending about twenty 
' times, (he was perfeftly cured.' [}^'] 

Case 6., * Iti February 1^6 ^^ my wife, after lying- 

* in, was feized with an almoft total lofs of the ule of 
y her limbs. Not a joint was free from excruciating 

* pain. She appeared fo bad that blifters were judged 

* needful. Accordingly two were applied to the fmall 

* of her legs. When (he was able to fit "up in bed, 
' fhe begg'd I would eleftrify her. JHer knees fwelled, 
' her ancles fpread, and not a joint in her hands but 

* what was enlarging. The effedts of the (hock was 

* furprifing-, it reduced the fwellings, took o{F her pains^ 

* and caufed her to have good nights. • But' what is 

* remarkable, fuch a dcadnels fell 00. the places where 
' the blifters were put, th.at for a long time (he had 
' not the leaft feeling in the fmall of her legs. I have 

* the greateft reafon to believe that eleftricity, un- 

* der God, preferved her life ; for befides what I have 

* mentioned, there were ftrong fymptoms of a dropfy, 

* I paflTed the (liocks through her pains, andfometimes 

' (hocked 
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* (hocked her whole frame, giving the fhock froni 

* hand to foot. Thefe fhocks, fhe faid, did her moft 

* good. She recovered. Buta weakncfs continued ia 

* her tegs and ancles. A Cramp teaz'd her for a long 
^ ' time after, but ele&rifying always relieved her. [Id.] 

Case 7. * Wm. Rowe, fecond-mate of the Glo- 

* ceflerjhire^ from an injury he received in being bled 

* in his arm, had fo painful a fwelling there, that he 

* had fcarcely any fleepforfix weeks. Every neceflary 

* remedy was apply'd^ but he received no benefit. — 

* He came to me July 6, 1761 ; he was then in great 

* mifery. The fwelling Was very large, and fo hard 
' that I could not make the ieaft impreflion on it with. 

* my finger. His hand was withering, and the whole 
' arm fo weak, that he was obliged to reft it in ailing, 
t — I gave him between thirty and forty fhocks the 

* firft time. The night following he flept better than 

* hehad done from the time of bleeding, and faid that 

* the pain was nearly takcp off. I perceived thefwel- 
' ling to be abated one third. I gave him as many 
' Ihocks as the day before; and, to my great aftonifli- 
' mcnt, when he went from the machine, he took his 
' fling, which was afilk handkerchief, from his neck, 

' and, put on his coat with eafe. He was perfeAly' 

* cured in about three weeks. I paflcd the fhocks 
. * chiefly through the fwelling, and from the fliouldcr 

* down to the hand.' [Id.] . 

Case. 8. * The Wife of Mr. Price, Blackfmith, 

* in Briftol^. h^d been for fome time confined to her 
^ room, by what the apothecary judged to- be a fFMu 

* SwelltTtg in the knee, arid of a very dangerous na- 
' ture. — She was brought to my houfe in a chair, I 
' paffed fcveral fliocks tJirough the fwcUing, and from 
' the knee down to the foot. Her pain, which was 

-* very gr^at, was foon taken away, and in a month's 
f * time ftie was able, by the help of a crutch, to walk 

* to 
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« to my houfCj. She was perfcdly cured* in three 

* months.* [Id.] 

Case 9. * Fr. Halfpjenny, Taylor, in Redcrofs- 

* ftreet^ Soulhwark^ when about 1 8 years of age, had 

* a fall from a tree* By this he received fo violent a 

* fprain, that he could not walk twenty yards, unlefs 

* exceeding flow, without a gnawing, aching pain 

* down his thigh. In Sepf. lafl: he was elcftrified 

* through the upper part of the thigh. This was re»- 

* peated at fiv^s or fix different times. The firft fliqck 

* removed the pain down to the knee. At the third 

* eledrifying it Went quite away.. And fince that- time 
^ he has been perfeftly well.* [Desider.] 

I MIGHT innumeratc a variety of other cures effeSed 
by cleftricity, not lefs remarkable than any of the a- 
bove, from fcveral other writers, and many more that 
arc recent in this City ; but I have already exceeded 
the limits I intended for the particular cafes; I was 
led on by the confederation that fome perfon or other, 
might probably meet with a cafe fimilar to his own, 
and to fugh I imaginM the relation might appear in 
fonje meafure interefting. 

While I was writing fome of the above cafes, an 
obfervation or two occurred to me which, tho' per- 
haps of no great confequence, may not be amifs to 
mention, as every particular effc6i of elc6lricity fecms 
to be worthy of notice. 

One circumftance attending Ibme of the preceding 
cures, particularly that of the paralytic^ related by Mr. 
Jones, "^ was a frefli and copious difcharge of the hlif- 
ttrs which had previoufly been apply'd .to the patients, 
— This, I. think, feems to be a pretty general confe- 
quence of ele<5trification ; at leaft I have myfelf knowa 
many inftances of it ^ particularly in one gentleman, 
. whom I ekArified for a paralytic complaint^ and who 

had 

f Sec page 89. 
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had a blifter apply 'd to the back part of his neck. He 
informed me, that, in the nights after his being elec- 
trified the preceding day» he. found a much more co- 
pious difcharge from the blifter than at other times i 
though the o^ration was no more than his ilanding, 
for about a quarter of an hour, on the infulated flool^ 
while fparks were drawn from the fide of hi^ face. 

From hence it appears not improbable, that, in fome 
cafes, blifters may be attended with peculiar benefit^ 
duriiig a courfe of eledrical treatment; in others, per* 
haps, it might be worth while to make ufe of clcftri- 
city;^ merely to obtain a favourable difcharge from the 
bliftepi. 

I HAVE alfo obfcrved, that a copious ferfpiration is 
frequently an efFeft of cleftricity, particularly when the 
coated phial is made ufe of. This, indeed, may part* 
ly proceed from the apprehenfion, generally awakened 
in the patient, of experiencing a difagreeable fenfation^ 
which occafions a more than ordinary exertion of the 
faculties, as well as from the adtion of the fluid itlelf ; 
but I have fometimes been led to think, that this cir^ 
cumftance is fo far from being unfavourable, that, in 
many cafes, it contributes to accelerate the cure. 

I SHALL obferve of the preceding cafes in general, 
that they appear to be a fimple narrative of fads, re- 
lated by men whofc principal motive in writing on the 
fubjeft, feems to have been benevolence 5 and who, I 
think, could by no means have been interefbed in ex- 
aggerating their accounts. 

- We may, at leaf):, from hence conclude, that an 
eledrical treatment of various diforders, ftrongly claims 
the attention of thofe who have leifure and abilities to 
invefligate its mode of operation. It is from fuch pens 
---it is from the calm and liberal enquirer, divefted of 
the prejudice of bypotbefesy-r-xkizt wc arc to exped the 
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advancement of genuine fciencc. When the nature 
and cfFefts of the cleftric fluid have been duly enquir- 
ed into ; its analogy to fome other articles of the Ma- 
teria Medica pointed out, and the moft confident me- 
thod of application determined, we have great reafon 
to expeft it will be attended with very confidcrable 
and extenfive ufe. 

The chief defiderata feem to be, the diftinguifliing 
of fuch difeafes as are moft proper for cleftrical treat- 
ment, — and applying it, at a favourable crifis, in the 
moft effeftual manner : But the vague and defultory 
method in which cfeftricity has generally been made 
ufe of, has frequently rendered the fuccefs of the ope- 
ration precarious, 

I AM fcnfible it is not from a recital of the cures 
which have been efFefted by elcdricity, that this me- 
thod of treating difeafes is likely to become adverted 
to; but rather from a rational conviftion of its utility. 
— The Phyfician who has formed his fyftem of drugs, 
and whofe rules of praftice are eftablifhed by reafon 
and experience, will poflibly^ impute thofe cures to ^ 
favourable concurrence of circumjiancesj rather than to 
the efFefts of a medicine which, perhaps, he has not 
thoroughly examined. He will, doubtlefs, alfo ob- 
ferve, that fome of the preceding cafes are Jiablc to ex- 
ceptions ^ Others, in which eleftricity appears to have 
beeri the principal, if not the fole agent concerned in 
the cure, may ft ill be faidto htfa5is without demonjira- 
tion\ — they appear to be wrapped in an air oi my fiery ^ 
and the a^nt is of too fubtile a nature to be the fub- 

jeA of analyfis. Time and induftry, however, 

may poflibly fo far unfold the veil, as to difcovcr to 
us in a clearer light, the connedion between the caufe 
and effeU\ and that the adbion of the eleftric fluid, 
may be confidered as a fimple remedy of nature^ in ma- 
ny of her diforder3. 

I XlIGHT 
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I MIGHT have been a tacit advocate for medical elec- 
tricity, merely from obferving its beneficial effefts in 
fuch cafes as I have been an eyc-witnefs to; but I 
fhould fcarcely have hazarded my fentiments on the 
fubjeft to public view, if I had not found them cor- 
roborated by thofe of many fenfiblc and ingenious men, 
whofe inveftigations and experiments are not fo liable 
to deception: I ftiall therefore take the^ liberty of con- 
cluding this fubjeft with a few extradls from the Rev. 
Dr. Priestley's Hifioty of Ele£iricity\ in one feftion 
of which he has exhibited the fentiments of different 
writers on the fubjcft ; and has felefted and arranged 
his materials, with the fame candour and perfpicuity 
which diftinguifh the other parts of his work. 



S E C T. IV. 

ExtraSs from Dr. Priestley'j Hijlory. Period X. 
. . Sea. XIV. 

Of Medical ELECTRiciTy. 

TH E fubjeft of medical Eleftricity falls almoft 
wholly within the period of which I am now 
treating. For, though fome effefts of cleftricity upon 
animal bodies had been noted by the Abbe Nollet, 
and a few difeafed pcrfons had faid they had received 
benefit from being eledtrified ; yet very little had been 
done this way, and phyficians had fcarcely attended to 
it, till within this period ; whereas eledricity is now 
become a confiderable article in the materia medica. 

The firft account I have met with of the application 
of eleftricity to medical purpofes is that oi Mr. C. 
Kratzenstein, profcffor of medicine at //tf//^ ; who, 
in the year 1 744, cured a vyoman of a contradled finger 
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in a quarter of an hour. He alfo fo far rclieyed a per- 
fon who had two lame fingers, by once ele6lrifying 
them, that he could play upon the harpfichord, which 
he had before been difabled from doing. He alfo ob- 
ferved, that a man's pulfe, which had beat eighty in a 
r^i v^ i^ctsit ^ i a cond before he was eledrified, immediately after beat 

leighty- eight, and was prefently increafedto ninety-fix. 

There is another celebrated inftance of the cure of 
a palfy before this period ; which is that performed by 
Mr. Jallabert, profeffor of Philofophy and Mathe- 
matics at Geneva^ on a Lockfmith of the age of fifty.- 
two, whofe right arm had been paralytic fifteen years« 
occafioned by a blow of a hammer. He was brought 
to Mr. Jallabert on the 26th of Dec, 1747, and was 
almoft completely cured by t?ie 28th of Feb. 1 748. In 
tliis interval he was frequently elcftrified, fparks being 
taken from the arm, and fometimes the eledtric fhock 
fent through it. Mr. Jallabert's own account of 
this cure. is very circumftantial. 

The report of this cure performed at Geneva, en- 
gaged Mr. Sauvages of the Academy in Montpelier, 
to attempt the cure of paralytics, inwhich he had con- 
fiderable fucccfs. — The concourfe of patients of all 
kinds, whichthercpw-t of thefe cures brought together, 
was prodigious. For two or three months together, 
twenty different patients were eledrified every day. It 
is not furprifing to find, that the neighbouring popu* 
lace confidered thefe cures as an affair of witchcraft, and 
that the operators were obliged to have recourfe to their 
priefts to undeceive them. In the courfe of thefe ex- 
periments it was found, by very accurate obfervations 
made with a pendulum, that eleftrification increafes the 
circulation of the blood about one fixth. 

One of the firflt who attended to eleSricity in a me-> 
4ical way, wasDr, BoHADTCH, a Bohemian; who, in 
a treatife upon medical cledricity, communicated to 

the 
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the Royal Society, gave it as hi^^ opiaidn, after the rc- 
fulc of much expcfricncc, that of all diftetnpers, the 
hemiplegia fecmed to be the moft proper objcft of elec- 
tricity. He alfo thought it might, be of ufc in inter- 
mitting fevers. * ; 

The Palsv having happened to be the firft difordcr 
in which cleftricity gave relief, there was a confiderablc 
number of cafes publifhed pretty early, in which the 
paralytics were faid to have tound benefit from this new 
method of treatment. In the year 17^57 Mr. Patric 
Brydone performed a complete cure of a hemiplegia, 
and, indeed, an almoft univcrfal paralytic affedion, in 
about three days. The patient was a woman, aged 33, 
and the palfy was of about two years continuance. And 
J. G. Teske, very nearly cured a young man, of the 
age of 20, of a paralytic arm, of which he had not the 
lead ufe from the age of five years. 

The Abbe Nollet's experiments upon paralytics 
had no permanent good effcdt. He obferves however 
that, during fifteen years that he had eleftrified all forts 
of perfons, he had known no one bad efFcft to have a- 
ri fen from it to any of them. 

Dr. Edward Spry relates a complete cure which he 
had made of a locked jaw and faralyjis^ in the cafe of a 
girl of 1 8 years of age. Small Ihocks were given €* 
the mufcles particularly affefted. 

That there is an intimate connexion between the 
ftate of eleftricity in the air and the human body, ise- 
vident from feveral fafts, .particularly a very remarka- 
ble one related by the Abbe Mazea^ in a letter to Dr. 
Hales, of a man who was fubjeft to epileptic fits. He 
was much more afifefted when it thundered than at any 
other time; and if it ever happened, which it rarely 
did, that he then efcappd ; his eyes, his countenance, 
and the confufion of his expreillons, fufficiently demon-^ 
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ftrated the wcakncfs of his reafon. It was not the fear 
of the thunder that aifeded him, but he found a fatal 
connexion between that phenomenon and his diftemper; 
and, when the fit feizcd htm^'he perceived a vapour 
rifing in his breaft, with fo much rapidity, that he loft 
all his fenfcs before he could call for help. 

Medical eledricity is very much obliged to the la- 
bours of Mr. LovETT, Lay-clerk of the Cathedral 
church at V/orujler^ who has for many years been in- 
defatigable in the application of eledricity to a great 
variety of difeafes. His fuccefs has been very confi- 
derable, and all the cafes he has publifhcd feem to be 
Well authenticated. According to this gentleman, elec- 
tricity is almolt a'fpecific in moft cafes oi violent fains ^ 
of however long continuance -, as in obftinate head^ 
achsy x\itfciatica^ the cramps and diforders rcfcmbling 
the gaut. He had no trials of the proper gout, bur only 
on thofe who were flightly attacked, and who received 
immediate relief. 

The tooth ach^ he fays, is generally cured inftantly, 
and hefcarce ever remenibered any one who complain- 
ed of its raging a minute after the operation. It has 
feldom failed to cure rigidities or a wafting of the muf- 
clti^ and i&jj/?m^tf/ diforders, particularly if they be at- 
tended with coldnefs in the feet. He alfo fays it has 
been of excellent ufe in bringing to a fuppuration, or 
in difperfmg without fuppuration, obftinate fwellings 
of various kinds,* even thofe that were fcrophtilous. \n 
the rheumatifm he fays it has failed -, but feldom in the 
cafe of young perfons, if they were taken in time. 

The manner in which ^leftricity operated in thefe 
cures, Mr. Lovett imagined to be, by removing fe- 
cret obftruftions ; which are probably the caufe of thofe 
diforders. In all his praftice he never knew an iriftancc 
of harm being done by it, and thinks that, in all the 
cafes in which it has done any harm, the manner of ad- 
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miniftering it has been injudicious; and in general, 
fuppofes that the fhocks have been made too great. 

. Th£ .Aa^. Mfp^^MiiinttiMMMpp has followed Mr. 
LovETT in the fame ufcful courfc of medical eleftricity, 
and recommends the ufe of it to his numerous follow- 
ers, and to all people. Happy it is, when an afccn- 
dency over the minds of men is employed to purpofes 
favourable to ^he increafe of k^iowledge, and to the bcft 
intcrefts of mankind. Mr. Wesley's account of cones 
performed by eleftricity agrees very well with that of 
Mr. LovETT, whom he often quotes. He likewife di- 
rcds nearly the fame method of adminiftration. 

This account of the medical ufc of electricity by 
Mr. LovETT and Mr. Wesley is certamly liable to an 
cbjeftion, which will always lie againft the accounts 
of thofe perfons who, not being of the faculty^ can- 
not be fuppofed capable of diftinguifhing with accu- 
racy, either the nature of the diforders, or the confe- 
quences of a feenling cure. But, on the other hand, 
this very circumftance of their ignorance of the natuirc 
of diforders, and confequently of the beft method €£ 
applying eledlricity to them, fupplies the ftrongeft ar- 
gument in favour of its innocence, at Icaft. If in fucih 
unfkilful hands it produced fo much good, and fo lit- 
tle harm ; how much more good, and how much Icfe 
harm would it poflibly have produced in more fkilful 
hands. 

But whatever weight therebe in this objcAion againdi: 
the laft mentioned writers, it certainly cannot be urged 
againft Aktonius de Haen, one of the moft emiaenc 
phyficians of the prefent age; who, after fix years un- 
interrupted ufe of it, reckons it among the moft valia- 
able affiftances of the medical art •, and exprefsly fays, 
that though it has often' been applyM in vain, it has of- 
ten afforded relief where no other application would 
have been effedual. But Pfhall recite in a fuinmary 

fnanner 
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manner from his Ratio Medendi^ the refult of all his 
obfervations on this fubje£t 

With refpeA to partial pa^ks^ 10 particular, he fays, 
it never did the leaft harm y that one or two perfons 
who had received no benefit from it in fix indre months^ 
were yet much relieved by perfcvering in the ufe of it. 
That fome perfons difconcinuing it, ^fter having re- 
ceived fome benefit, relapfed again ; but afterwards, 
by recurring to theufeof eleftricity, recovered, though 
more flowly than before. Some perfons, he fays, were 
relieved who had been paralytic one, three, fix, nine, 
and twelve years, and feme longer *, but that in one or 
two pf thcfc cafes, the patients had received lefs re- 
lief, and more flowly than was ufual in recent cafes. 
In fome cafes, he fays, a moft unexpefted benefit had 
been found by thofe who had been paralytic in their 
tbngues, eyes, fingers, and other particular limbs. A 
faralyfts and trembling of the limbs, from whatever 
caufe it arofe, never failed to be relieved by it j and 
he relates one inftance of a perfeft cure being perform- 
ed in a remarkable cafe of this nature, after receiving 
ten fhocks. 

Dr. Haen's cuftom was to apply the operation for 
half an hour together at leaft. He feems to have ufed 
gentle Ihocks ; and he joined to eleftricity, the ufe of 
other remedies, which, however, would not have been 
effedlual without it. 

St. Virus's dance, he fays, never failed to be cured 
by eleftricity. He always obfcrved it to promote a 
more copious difcharge of the menfes, and to relieve 
in oafes of obftru6tion ; but, for this reafon, he ad*r 
vifes that it be not adminiftered to women with ;child. 
He found it of ufe in fome cafes Qideafnefs\ but it en- 
tirely failed in its application to a gutta ferenay and to 
zjirumms neck. Laftly he relates a remarkable cafe^ 
communicated to him by Mr. Velsje at the Hague^ of 
the cure of a mucous apoplexy. To 
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. .To.tbofc csafrawhlweitt barm n}ay be apprchendjfd 
from eloftrification, may perhaps' be added the vene- 
real difeafe, in which Mr, V^ratti advifes, that elec- 
tricity be by all mcan3 jivoidcd. . 

I SHALL conclude this account of medical eleftricity 
with obferving that there are ,iwo general cfFefts of 
eledricity on the hiiman body, (rf* which it fhouldfeem, 
that phyficians might greatly avail themfelves : Thefc 
are, that it promotes infenfiblc perfpiration, and glan- 
dular fecretion. The former is cfFcded by Cmpk elec^ 
trificfttion;' an.d the latter, by taking Iparks from the 
glands, or the parts contiguous to them j on which it 
ads. like a.ilimulus. Of the farmer, inftances havje 
been given in the experiments of the Abbe Nollet, 
and a few have been given occafiohally of the latter. 

To thefe I Ihall now add, that Liuvmxss bbferved, 
that when clcclric Iparks have been drawn from the oar, 
it has inftantly promoted a more copious fecretion of 
ear-wax ^ and that it has alfo been oblerved, that, wheci 
the eye, or the parts about the eye, have been cledri- 
fied, the tears have flowed copioufly. But the moft 
remarkable cafe that I have met with, is, of its pro- 
moting the fecretion of that matter which forms the 
hair ; whereby hair has been aAually reftored to a part 
that had long been bald. 

Hitherto eledricity has been generally apply'd to 
the human body either in the method of drawing fparks, 
as it is called, or giving (hocks. But thefe operations 
^re both violent •, and though the ftrong concuflion may . 
fuit fome cafes, it may be of diflervice in others, where 
a moderate fimple ele£trification might have been of 
(crvice. 

The great bbjeftion to this method is the tedioufneft 
and expence of the application. But an eleftrical ma- 
chine might be contrived to go by wind or water, and 
a convenient room might be annexed to it; in which a 
floor might be raifed upon elei^rics, and a perfon migh 

Q. ' fit 
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fit down, ready fleep, or walk about during the elec- 
trificacion. It were to be wifhcd, that fome phydcian 
of undcrftanding and fpirit would provide himfelf with 
fuch a machine and room. No harm could poflibly 
be apprehended from cledricity, apply'd in this gentle 
and infenfible manner, and good effe£b are, at leaft 
.poi&bie, if not highly probable. It would certainly be 
more for the honour of the faculty, that the pra^ice 
ibould be introduced in this manner, than that it be 
left to fome rich valetudinarian, who may take it into 
his head, that fuch an operation may be of fervice 
to him. 
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S E C T. V. 
Dr. Priestley's Experiments on Animals, 

AS I have conftrufted an Elcflrical Battery of con- 
fiderable greater force than any other that I have 
yet heard of, and as I have fometimes expofed Animals 
to the fho^k of it, and have particularly attended to 
fcveral circumftances, which have been overlooked, or 
mifreprcfented by others; it may not be improper to 
relate a few of the cafes, in which the fafts were, in 
any refpcft, new, or worth notice. 

June the 4th. I killed a Rat with the difcharge of 
two jars, each containing three fquare feet of coated 
glafs. The animal died immediately, after being uni- 
verfally convulfed, at the inftant of the ftroke. After 
fome time, it was carefully diffcfted ; but there was no 
internal injury perceived, particularly no extravafatiori, 
either in the abdomen, thorax^ or brain. ' 

June the 19th. I killed a pretty large Kitten witH 
the difcharge of a battery of thirty three fquare' feet; 
but no other efFed. wasobferved, except that a redfpot 
was found on the pericranium, where the fire cntcredl 
I endeavoured to bring it to life, by diftending the 
lungs, blowing with a quill into the trachea, but to no 

pur- 
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purpoJc, The heart beat a fmall time after the ftroke, 
but refpiration ceafed immediately. 

June the 2 ift. I killed a fmall Shrew with the dif- 
charge of a battery of thirty fix Iquare feet, but no o- 
ther effeft was perceived, except that the hair of the 
forehead was finged, and in part torn off. There was 
ho extravafation any where, though the animal was fo 
fnjall, and the force with which it was killed fo great. 
This fad, and many others of a fimilar nature, make 
me fufpefk fome miftake, in cafes where larger animals 
are faid to have had all their blood veilels borft by a 
much inferior force. 

In all the accounts that I have met with of animals 
killed by the elcftric fliock, the vidtims were either 
fmall quadrupeds, or fowls ; and they are all repre- 
fented as killed fo fuddenly, that it could not be feen 
how they were affefted previous to their expiration. In 
fopie of my experiments, thegreatforce of my battery 
has afforded me a pretty fair opportunity of obfervirig 
.in what manner the animal fyftem is afFcfted by the 
eleftric fhock, the animals which 1 have expofed to it 
being pretty large j fo that a better judgment may be 
formed of their fenfations, and confequently of the im- 
mediate caufe of their death; by external figns. I do 
not pretend to draw any conclusion myfelf from the fol- 
lowing fafts : I have only noted them as carefully as I 
could for the ufe of phyficians and anatopiifts. 

June the 26th. I difcharged a battery of thirty 
eight fquare feet of coated glafs, through the head, 
and out at the tail of a full grown Cat, three or four 
years old. At that inftant, (he was violently convulfed 
all over. After a (hort refpite, there came on fmaller 
convulfions, in various mufcles, particularly on the 
fides; which terminated in a violent convulfivc refpi- 
ration, attended with a rattling in the throat. This 
continued five minptes, without any motion that could 
be called breathing, but was fucceeded by an cxcecd- 
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ing quick rcfpiratibn, which ccintinued near half* an 
hour. Towards the end of this tiij)c> (he was able to 
move her head, and fore feet, fo as to pufli. herfelf 
backwards on the floor j but fhe was not able to move 
her bind feet in the leaft, ndtwithftandingthefhockhad 
• not pafled through them. While Ihe continued in this 
condition, I gave her a fecond ftroke, which was at- 
tended, as before,, with the violent convulfion, the 
fhort refpite, and die convulfive refpiration •, in which, 
after continuing about a minute, fhe died. 

Being willing to try, for once, theeffeftof amuch 
greater (hock than that which killed the cat, upon a 
large animal, I gave an explofion of fixty two fquarc 
feet of coated glafs to a dog of the fize of a common 
cur. The moment he was ftruck, which was on the 
head (but, not having a very good light, I could not 
tell exadly where) all his limbs were extended, he fell 
backwards, and lay without any motion, or fign of 
life, for about a minute. Then followed convulfions,, 
but not very violent, in all his limbs ; and after that a 
convulGvc refpiration, attended with a fmall rattling in' 
the throat. In about four^inutes from the time he v/as 
ftruck, he was able to move, though he did not offer to 
walk till about half an hour after ; in all which time, he 
^ Icept dilcharging a great quantity of faliva ; and there 
was alfo a great flux of rheum from his eyes, on v^hich 
iie kept putting his feet-, though in other refpeds he 
lay perfeCliy littlefs. He never opened his eyes all the 
tvcriing in which he was (truck, and the next rnorning 
he appeared to be quite blind, though feemingly well 
in every other refpcA. 

Having difpatthed the dog, by (hooting him 
through the hinder pare of his head, I examined one 
of his eyes (both of which had an uniform bluifh 
'caft, like a film over the pupil) and found all the three 
humours perfeftly tranfparent, and, as far as could be 
judged, in their right ftate; but the corr^ea w^$ through^ 
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du() white add opaquely like a bit of griftle, and re^ 
markably tMtk.. ^ 

Bbfore this experiment, I had imagined, that ani- 
1^^ mafe ftruck blind by lightning had probably a gutta 

^\ ferena^ on account of the conculTion which is fecming- 
ly given to the nervous fyftem by the eleftric (hock -, 
whereas this cafe was evidently an inflammation, occa- 
fioned by the exploiion being made fo near the eyes, 
terminating in a fpecies of the albugo -, but which I fup- 
pofe would have been incurable. One of the eyes of 
this (Jog was aiFeftcd a little more than the other •, ow*- 
ing,- probably, to the ftrokc being made a little nearer 
to one eye than the other. I intended to give the 
ftroke about an inch above the eye?. 

In order to afcertain the efFeftsof eleftricity on an 
animal body, I, after thi&, began a courfe of experi- 
ments on thecondufting power of its conftituent parts ; 
and for fome time imagined that apiece of fpinal mar- 
row of an Ox conducted fenfible worfe than the muf- 
cular flefli; but after a great number of trials with 
pieces of fpinal marrow from various animals, and 
^ pieces of mufcular ftefh, of the fame fize and form, 

and in various ftates of moifture and drynefs, I gave 
up that opinion as fallacious, but I cannot help wilh^ 
ing the experiments were rcfumed with fome more ac^ 
curate meafure of cpndudling power than hath yet been 
contrived. 

B£iNG willing to obfcrve, if poffible, the immedi- 
ate cffeft of the eleftric (hock on the heart and lungs 
of animals, I gave June the 5th, a (hock from (iic 
fquare feet to a t**rog, in which the thorax had beeq. 
previoufly laid open, fo that the pulfation of the heart 
might be (een. Upon receiving the ftroke, the lungs 
were inftantly inflated; and, together with the othc? 
contents of the thorax, thrown quite out of the body^ 
The heart, however, continued to beat, though veiy 
languidly, and there was no other lign of life for about 

ten 
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ten minutes. After that, a motion was firft perceived 
under its jaws ; which was propagated, by degrees, to 
the mufcles of the fideS ; and at ]all the creature fcem- 
ed as if it would have come to life, if it h^d not been 
lb mangled. The ilroke entered the head, and went 
out at the hind fc^t* 

June the 6th. I difcharged a battery of thirty three 
ftjuare feet through the head and whole extended body 
of another frog. Immediately upon receiving the 
firoke, there was, as it were, a momentary diftenlion 
of all the mufcles of the body^ and it remained ihri- 
velled up in a moft furprifing manner. For about five 
minutes there appeared no fign of life, and the pulfa- 
tion of the heart could not be felt with the finger. But 
afterwards, there firft appeared a motion under the jaws, 
then all along the lides, attended with convulfive mo- 
tions of the other parts, and in about an hour, it be- 
came to all appearance, a3 well as ever. 

The fame day, I gave the fame ftroke to two other 
frogs. They were affefted in the fame manner, and 
perfeftly recovered in lefs than three hours. Thefe 
fafts furprifed me very much. I attribute the recovery 
of the frogs partly to the moifture, which always feems 
to cover their body, and which might tranfmit a good 
part of the Ihock ; and partly to that provifion in their 
conftitution, whereby they can fubfift a longtime with- 
out breathing. To afcertain this, I would have given 
the (hock to toads, ferpents, fifties, &c. and various 
other exanguious animals, but I had not an opportu- 
nity. Befides, it is feeding dear for Philofophical Difch^ 
verieSy to purcbafs them at the expence vf Humanity. > 

Thus far Dr. Priestley— and I could heartily wi(h 
that the many ufeful hints and obfervations which are to 
>be found in his work, were attended to by every elec- 
trician, till fome of the important difcoveries, to which 
they feem to lead, are fortunately obtained, and the 
track purfued till the fcicnce be thoroughly explored.- 
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Mifcellaneous Experiments and Observations. 

FEW or none of the refinements of fcience afford fo 
. agreeable relaxation to the ferious and liberal mind 
as Philofophical, experiments. The rational entertain^ 
ment, and pleafing inftrudion conveyed by fuch en- 
quiries, are conftantly found to extend the faculties of 
the foul with an exalted idea, of the beauty and fubli- 
mity of nature, while they are almoft irrcfiftibly led on 
to contemplate and adore its divine Source. 

F«w other departments of fcience yield fo pleafing, 
fo various, and, at the fame time, fo aftonilhing phe- 
nomena, as that of elcftricity. The variety of ap- 
pearances produced by an eledrical machine, in a co- 
pious current of the fluid, are, indeed, fometimes fo 
ftrikingly curious, . that the mind feems to be, in a 
manner, fufpended between admiration of the effe3s^ 
and enquiry into the caufe. This affedion feems to.be 
natural . and rational. The human mind can neither 
ceafe to admire, nor remain fatisfied with vague ap- 
pearances : The fupcrior objedls of its defirc are know- 
ledge 
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ledge and certainty ; in the purfuit of which its induf- 
try is chearfully exerted,- and frequently rewarded with 
fuccefs. 

Hence many eleftricians have patiently repeated 
and varied, their experiments, tilt they hate at length 
hit upon fomething or other which has appeared fatif- 
faftory and conclufive. Others, if they have not been 
quite fo fortunate at demondration, have yet' qpened 
the way to farther enquiries, as well as greatly contri- 
J}uted to our amufement, by inventing an agreeabl.e 
variety of experiments, which, at the fame time that 
they are entertaining, are not without their utility, 
having a general tendency to illuftrate the theory of 
cleftricity, and to promote farther difcoveries in the 
icience. 

I SHALL therefore add a few other experiments to 
thqfe which have been already recited, chi<:fly for the 
fake of leading thofe who have been but little conver- 
fant with the fubjedr, to an acquaintance with a variety 
of elcdric appearances, which conftantly tend to faci- 
litate a farther enquiry. ■ ■ .But few, ihdeed, of the 
following can be called new experiments, the greater 
part of them having been frequently repeated, but the 
apparatus, and the method of conducing many of 
•them are confiderably varied. 

It has been before obferved, that all eledrical ap- 
pearances depend on the balance of the fluid being 
more or lefs difturbed, and that pone of thofe appear- 
ances could ever be exhibited unlefs fome bodies were 
made to contain either Ufs or more than their nalural 
quantity. In order to demonftrate this- faft the more 
eafily, and for a great variety of other purpofes, it is 
neceflary that the cufhion or rubber of the machine be 
as perfedtly infulated as poflible, and that a conduftor 
be connefted with it (which may bc-called the negative) 
of the fame kind and dimenfions as the fofitive of 

prime 
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prime conduftor; Thefe two conductors, by means 
of four moveable glafs ftands^ may be placed in any 
direftion that is required; either parallel to each othei", 
obliquely, or at right angles. 

If one end of a wire or chain ,be made to touch the 
negaUve conduftor, while the other end touches the ta- 
ble, the eledlric matterwill.be accumulated as much 
as is poffible on the pofttive conduftor, and a ftron^ 
fpark may be taken fr^m it. If the chain be taken a- 
way from the negative, and hung to the pofitive con- 
ductor, upon turning the machine, the negative will 
be found to have as great z deficiency of the fluid as, in 
the former cafe, the pofitive had a redundancy^ and as 
ftrong a fpark may be given to it : In this cafe, the 
eledric matter is conveyed, by the friftion of the glafs, 
from the rubber and negative condudlor, through the 
pointed wires, to the pofitive condu6lor, and from 
thence, through the chain, to the earth ; by which 
means the negative is deprived of its natural quantity, 
and becomes in a fituation feady to receive a fupply 
from any body that approaches it. But, when the ' 
chain was hung to the negative conduflor, the rubber 
had a conftant fupply of the matter from the earth-, 
through that condudor and chain ; the fluid was, by 
the morion of the glafs, forced upon the pofftive con- 
dudor, whereby this becanrie iii a fituation ready to 
//6r^te; (?^ its redundant quantity. - '^ .- - 

Let one end of the chain be hung to the pofitive, 
and the other end to the negative, in which cafe the 
whole will be infulated^ and no fupply of matter can 
be received from the ground; yet there will ftill be a 
circulation of the natural quantity contained in xht 
condudo.fs and rubber. The glafs cylinder, by its 
motion, conveys the fluid from the rubber to the con- 
duftors (which may now be \confidered as only one, 
from their being conncded by the chain) and froni 

R thefe 
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thcfc the rubber is again immediately fupply'd. This 
is eafily proved by taking the chain entirely away, and 
placing the ends of the conduftors about an inch dif- 
tant from each other ; upon turning the machine, 
ftrong fparks will be fcen to iffue from the pofitive to 
the negative conduftor. This can be no other than 
the fluid naturally belonging to the condudors, for, 
being both infulated, no part of it can be received 
from the «arth. 

In like manner, a pane of coated glafs, a phial, or 
as many phials as we plcafe, may be charged without 
having any connection with the earth or other non- 
electric. If the outward coating of a phial be made to 
reft on either of the conduftors, , and the wire or hook 
which communicates with the infide, be placed on the 
other, upon turning the machine thfe phial will be- 
come charged the fame, or rather fooner, than it does 
Avhen the coating is in contadt with the earth, though 
none of the matter, with it is faid to be charged, comes 
from thence ; nor arc the conduftors themfelves rob- 
bed of the fmalleft quantity of their fluid. Hence it 
is evident that the glafs, after it is charged, contains 
no greater quantity of the eleftric matter than it did be- 
fore, or than what is at all times natural to it> the 
fluid being only conveyed from one fide to the other. 
If a charged phial be placed on glafs, or fufpended by ' 
filk, it may be made to explode with a difcharging rod 
held by a glafs handle; whereby it appears that, the 
contents of the phial have no tendency to efcape into 
the earth. 

A PHIAL may alfo be difcharged in the following 
manner, which makes an appearance extremely curious 
in the dark — let the phial be fully charged, and placed, 
on a fmall glafs ftand under the recipient of an air- 
pump 5 as the recipient is exhaufted the eleftric lire 
will iffue from the wire of the phial in a very luminous 

pencil 
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pencil of rays, and continue flaihing to the coating till 
all the air be pumped out, when the phial will be 
found totally difcharged. From this it appear^ that a- 
vacuum^ or a fpace nearly void of air, not only admits 
of a rapid paflage of the eleftric fluid, but caufes it 

to afTume the moft lucid appearance. If the phial 

be negatively charged, the current of fire will appear to 
have a contrary direftion to that which it had before. 

As the force of an eleftric charge \% not lodged in 
the metallic coating of the glafs, the glafs may be di- 
vefted of its coating and vet remain charged.-— Take a 
pane of thin window glafs^ eight or ten inches fquare, 
and let a piece of thin fheet lead be pkced on each fide 
of it, not neiarer to the edges of the glafs than about 
two inches : This being placed on the palm oif the 
hand, may be charged by bringing the upper lead to 
the conduftor ; when it is charged, the glafs may be 
taken hold of by the edges or corners, and the leads 
thrown ofi^i the glafs will ftill retain its charge, even 
though it be wiped on both fides with a dry handker- 
chief. To try this, let the plates of lead be cautioufly 
replaced on the glafs (it matters not whether the fame 
lead be put on that fide of the glafs it was on before, or 
the other; or whether it be firft placed on the pqfltive 
or negative fide of the glafs.) On forming a commu- 
nication,^ by bringing a finger of one hand to the up- 
per fide of the glafs, while the lower fide touches the 
other hand, it will be found that the glafs had loft 
but little of its force by having the leads taken oJF. 

The glafs may, indeed, be charged without ufing 
the leads, -if it be laid on the palm of the hand, and 
the upper fide of the glafs be brought to a fmall chain 
hanging from the conduftor, and moved fo that the* 
chain may toucl] the furface in every part of the glafs 
that is oppofite to the hand : By this means it will ac- 
quire a confidcrable charge ; which may be known el- 

R 2 ther 
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ther by placing on thp leads as before, or by app 
ing the" palm of the ochcr hand to ihe upper fide 
the glafs, 

The glafs, however, canpot be charged, that is, 
cannot be made to acquire a redundancy of the eleil 
matter on one fide, and a deficiency on the other, wi 
put the alTiftance of fume conduftingfiibflance. If( 
fide of a pane of glafs, thoroughly dry, be apply'd 
the prime conduftor, wiihcut any conduifiing f 
ftance in contaftwiih the other, it wilt be found t 
both fides of the giafs are eleiSrified alike, — both 
Jilively; — and, if apply'd to a conductor nrgativ 
elcdtrified, each fide will have a deficiency of its nati 
quantity ; but in either cafe the eleftricity will be- 1 
■weak. 

Thz force^ then, fo remarkably great in an eledl 
explqfion, appears to be produced by the violent atir 
tion of what may be called an elettric vacuum and ; 
mm ; and the force of this attradtion fcems depend 
on fcveral concurrent circumftances — the impermcs 
lity of the eleftric body between the two powers — 
perfeiSion of the condudors in contad with the eie£ 
— the proximity of the plus and minus eleftricity — ; 
the degree in which the fluid is comprefiid. 

As the fluid could. never be comprefil-d or accur 
lated in any degree, uniefs fome bodies rejijhd its ; 
f^e, it follows, that the more capable any body i: 
fuch rcfiftance, the more ftrongly may the fluid 
comprefled. before its force becomes fuffifient to ;>< 

irate that body. If the conducting fubftam 

with which the elcftric is conne.5tcd, are not fufficit 
]y perfeft to admit of a free paflage of the fluid 
part only of the fluid will be tranfmitted through t\ 
at the intlanC of the explofion, and the eqiiilibri 
will not be oompktely refl:ored. — The nearer the 
proach of the plus zpd minus ele^ricity to each otl 
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the more will their attraftive force be exerted, and the 
greater their efforts to reftore the balance ; perhaps, if 
it could be nicely determined, the ratio of the attrac- 
tive power would be found to be as the fquare of its 

diftance. 

When the charge of an eledric fubftance is-arrivcd 
to a certain heighth, • that fubftance will ht penetrated 
by the fluid, if it be thin enough to permit the power 
or the charge to overcome the refiftancc of the eleftric, 
or come within what may be called its Jiriking diftance. 
In this cafe many eleftric fubftances will be perforated 
by the paffage of the fluid; others, lefs perfed: in their 
kind, will fuffcr the charge to pafs through them with- 
out rending. A pane of glafs, the 20th part of 

an inch thick, ftrongly charged, by means of tinfoil 
or flieet lead, will frequently be perforated with fcveral 
holes, and the glafs round the hples be pulverized to 

a furpriflng minutenefs. -A plate of fealing-wax, 

of the fame thicknefs, will alfo generally be perforata 
ted, and fometimes broken to pieces.-*-Baked wood, 
will often be rent, but will more frequently permit the 
fluid to pafs through its pores in a very fine and acute 
ftream. 

The air. as an eledtric, we well know, reiifts the 
paffage of the fluid ; otherwife we never could be ac- 
quainted with any eleftrical appearances. The air 
fuiTounding an electrified non-eledtric is always, in 
fome meafure, charged with the fluid -, for, if any other 
non-elc£lric approaches that which is eleftrified, the, 
furface prefented towards the eleftrified body is always 
found to be poffeflTed of a Contrary eledlricity. But, 
that a plate of air may be charged in the fame manner 
as other eleftric fubitances, may be rendered evident 
by fuch an apparatus as the following, which I have 
found to be extremely convenient for many other cx- 
. periments. As the fubjeft is curious, and feems to 
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lead CO farther difcovcrics of the nature of the eledtric 
flaid, I fliali be fomewhat particular in the ufc s that 
niay be made of it, hoping others, who have more 
kifure than mylelf to pudfue the enquiry, may be able 
to improve and apply it to more material purpof^. 

Let two boards be made of inch deal, of an equal 
fizc, and circular form, each containing about 8 or 9 
fquare feet of furface. It is neceflary that they ffiould 
be perfedly plain and level, and planed quite fmooth. 
Let one fide of both of them be nicely covered with 
tinfeil, fmoothly patted on, and turned over the edges; 
the other fide of one of the boards, covered in like 
manner with gilt leather. The board with only the 
tinfoil on it, is to be infulatcd upon glafs fupporters, 
and placed on a table, fome ftret diftant from the elec- 
tiriraf mrachine :. The other board fufpended direftly 
ever it, by a pully, from the ceiling of the room; this 
i«- Kkewiie to be infulated, by means of a filken ftring, 
and, by the pully, may be adjufte"d to any required 
dittance from the other board. 

In order to electrify the air, let that fide of the 
fufpended board which has the gilt leather on it be 
uppermoft, and the tin-foiPd furfaces of each board •« 

exadHy parallel to each other, at the diftance of about 
one inch. The upper board is then to be made a part - 
o# the prime conduftor, by being connefted with it 
by means of a chain or wire ; the under board, at the 
fame time, connected with the earth, by fufpending a 
<^hainroa fmall hook or ring on the lower fide, the 
cml of which chain may hang down to the floor ; 
ifiering to which the chain is fufpended, fhould have 
an immediate communication with the tinfoil on the 
other fide of the board, by means of a fmall ftrip of 
^e metal patted over the edge of the board. 

WttEN the upper board is ftrongly eledrified, the 
flfuid will be repelled from the under one, land driven 

through 
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through the chajn into the earth, by which flaeans thi$ 
board becomes eleftrified negatively. Thcjhace,^ or^ 
as it may be termed, the plate of air betwedlf ihe twp 
boards, afls as a plate of glafs or other cledric^ form- 
ing a kind of barrier,' which, by its rcfiftance of the 
fluid's paflag^, keeps afundcr the plus eJcdricity from 
the minus. In this fituation, let a perfontake hold cf 
the chain which hangs from the under board, and ajt 
the fame, time bring his other hand to the upper boai:4» 
and he will immediately receive the fame kind of fen- 
fation or ihock as from a charged phial, and be fcn- 
iible that the fluid has paflied entirely through fahn. 

In this cafe it is not to be expeSed that the fhock or 
explofion will be proportionably ftrong to the quantity 
of furface contained on the boards. W the boards are 
one inchdiflrant from each other, and if the proportion 
of attraction before hinted at be admitted, it follows^ 
that the charge wrll be but about one hundredth part 
as ftrong as when the two cledric powers are fepar«tcd 
by a plate of glafs one tenth of an inch thick — The 
quantity of fluid compreflfed ; the degree of compnet 
fion, and the portion of time neceflary to charge the 
apparatus, will likewife be in the fame proportion. 

I don't know that the air can be made to receive ft 
llronger charge than this-, for, if the boards arc place4 
clofer to each other than one inch, they will gpnergHy 
explode before they are fully charged; and fomctirae* 
the ftriking diftance will be much farther, if there be 
any roughnefs or irregularity near the edges. W^n 
they explode, the eleftric matter will be fcen to darC 
from the upper board to the under, reftoring the ts^ui- 
librium in the difcharge of a very ftrong fpark, attend- 
ed with a loud report. <^ ^ 

That a part of the natural quantity of the fluid be- 
longing to the under board is actually i^epelled^ ah4 
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driven oflF through the chain to the earth, may be ren- 
dered very evident -, for, when the apparatus is charg- 
ed, if the chain be taken away from the under board, 
and the upper one drawn up by the pully to fome dif- 
tance, the former will be found to be negatively elec- 
trified; — and, if the end of the chain, inftead of 
touching the floor, be made to communicate with the 
wire of a coated phial, the phial will by this means be 
pretty ftrongly charged. 

%* These, and feveral of the foUowing experi- 
ments will generally fucceed better, when the chain 
from the under board (inftead of hanging on the floor) 
is conne&ed with the infulated rubber of the machine. 

A Method cf producing Artificjal Lightning. 

TH E fimilarity of eleftricity aind lightning had 
been frequently remarked, before the ingenious 
and conclufive experiments of Dr. Franklin and a few 
other gentlemen, demonftrated that thefe phenomena 
arife from the fame caufe. At this time the opinion 
is almoft generally received, that lightning and thun- 
der are no other than the cffefts of an accumulation 
and difcharge of the elcftric fluid. Some clouds are 
found to be replete with this fluid, or, eleftrificd po- 
JStively ; others to have a deficiency, or a negative ftate, 
with refpedl to the fluid. The different and remark- 
able eflfeds of thefe clouds have been accurately ob^ 
fervcd — the one has conveyed a plus^ the other a minus 
clcftridty, to an apparatus erefted for the purpofe of 
receiving their influence. 

- Jr two fuch clouds, in oppofite ftates, approach 
within the ftriking diftance of each other, the one vio- 
lently difcharges its redundant matter to the other, 
which, from its deficiency, as violently receives it. 
When a large cloud, ftrongly impregnated with elec- 
tricity. 
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tricity, dcfccnds near the earth, it generally difcharges a 
quantity of it on the firft eminence or building that it 
approaches -, and the tremendous effects it has fome- 
times produced in its paflage, are .but too well known. 

These effects will be the fame^ whether thecloud be 
in a pofitive or negative ftate. If it be the latter, the 
fluid ftrikcs from the earth to the cloud : But in either 
cafe, the cloud probably caufes whatever it ftrikes to be 
in an oppofite ftate, before the explolion. 

The light and found accompanying thefe phenomena 
are, indeed, fo- awfolly fubtime, that we cannot well* 
refleft on the weaknefs of humanity -^hm^ in the ag^s of 
fuf)erftition, they were fuppofed^ to be the imrhediate 
minifters of vengeance fent from an inraged DfciTY; — 
they are now more rationally .ooafidcred as the natural 
means of reftoring a neceffary equilibrium — ;thc rough 
difcords of nature^ productive. .of general harmony. 

Bur thefe great and alarming appearances, may be 
very innocently and agreeably imitated in miniature, by 
means of the two plated boards before-mentioned. — 
Let the upper board, which is fufpended from the ceil- 
ing by filk, be turned the contrary fide downward to 
what was before direftedL viz. let the fidC/ which has 
the gilt leather on it/ace\|ne lower board, at the dif- 
tancc of an inch and a haff. On the furface of the lower 
board may be placed one or two fmall metal hemif- 
pheres — thefe mayferve to reprefent hills or eminences; 
the board ttfelf, a fpacious plain ; and the upper one, 
a large eleftrified cloud ; — let this board be connefted 
to the prime condu&or of th^ machine, and the lower 
one to the rubber. The apparatus thus difpofed, upon 
turning the machine (if it afts yigoroufly, which isal- 
ways fuppofed in thefe experiments) the upper board 
will be feen to difcharge all the force of its contents on 
one of the metal hemifpheres, in a ftrong flafh, at- 
tended with a fmart explofion; at the fame time, the 
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gilt furface of the upper board will exhibit a moft beau- 
tiful appearance; vivid corrufcations of cledric light 
will be feen to dart over it in various diredions, with 
an exad rcfemblance of lightning. This, indeed, is 
more than at} imitatiou—a a nature invefted with her 
own attire. 

Ik order to reprefent a cloud negatively dcArificd, let 
the lower board be connefted to the prime condaftpr, 
and the upper one to the rubber % the appearances will 
bp nearly "the fame, but the experiment generally fuc- 
cceds better thi* way than the orfier. — If a fmall coated 
phial be made ufc of in this experimenc, and connedrd 
with the apparatus ib that it may explode with the 
boards, the Balhes of Ughc will extend ftill farther, 
and the exploCons be more loud. 

The efie£b of lightning on buildings, &c. together 
with a method of prefervingdiem, 2az agreeably fhewn 
by a fmall appendage called a Thunder -Henfti refem- 
bling the fide <^ a houfe oi* pile of buildings A brafs 
wire is let into it from the top to the bottom, but fo 
contrived, that the connexion may be occafionally 
broken in the middle part of it, by inverting a fmall 
piece of wood wherein part of the wire is inferted. 
This may be ufed feparately, or with the boards, in the 
lightning experiment. When tTie difchargc is made, 
the piece of wood will be blown out to a confidcrabic 
diftance by the lateral force of thecxplofion,' whenthe 
connexion is broken-, but if the wood be placed fo 
as to render the conneftion of the wire complete, the 
electric matter will pafs through it, and the wOod re- 
main undifturbcd by the explofion. 

On the top of the wire (which rcprefents the con- 
duBing-rod of a building) a fniali brafs ball is gene- 
rally fixed, and another On the end of a wire commu- 
nicating with the prime conductor and inCdc of the 
phial : Between thcfe two balls the explofion is receir- 

ed» 



1 



..^.„_ .. I 



ON ELECTRICITY. 1.31 

ed, when the charge has acquired a fuiScient degree 
of ftrengch ; but if one of the balls be taken off, and 
the point of the wire cxpofed to the other ball, no ex- 
plofion can be produced, the point drawing off the e- 
ledric matter in a fmall ftream. And it is obfervable, 
that, in the foregoing experiment, if a fine pointed 
wire be made to projeft a little way from one of the 
metal hemifphcres, the boards cannot in any decree be 
charged, the wire receiving all the fluid from the up- 
per board as fad as the machine can produce it. A 
large jar, or even a battery may be almoft inftantly dif- 
charged without any explofion, by bringing the point 
of a needle near the wire of it -, fo powerful an efFedt 
have points in receiving and throwing off the eledlric 
matter. 

It was from obfervations of this kind that Dr. 
Franklin fuppofed it to be very praflicable to draw 
the eledric matter from the clouds during a thpnder 
ftorm^, by means of pointed iron rods projefted from 
the tops of buildings, &c. and, on the trial, finding 
it to anfwer his expeftations, he very juftly concluded^ 
that thefe iron rods or conduftors, might be fucccfs- 
fully ufed as means of fecuring fuch buildings as were 
much expofed to lightning, from its dreadnil effefts. 
The condudors were accordingly eredcd, and the 
buildings really fecured.* 

The Doftor alfo obfcrved, that thofe buildings 
which are covered with lead, and have leaden fpouts 
continued from the roof into the ground to carry off 
the water, are never hurt by lightning, as w;hencver it 
falls on fuch a building, it pafles in the metals, and not 
in the walls. 

He adds * When other buildings happen to be withr 
^ in the ftriking diftance fron^ fuch clouds, the fluid 
f paffes in the waljs, whether of wood> brick or fl:one, 

s 2 ' quitting 

*■ See Fkank LIN 's Letters, 
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quitting the walls only when it can find better con- 
duftors near them, as metal rods, bolts, and hinges 
of windows or doors, gilding on wainfcot, or frames 
of piftures •, the filvering on the backs of iooking- 
glaflcs ; the wires for bells -, and the bodies of ani- 
mals, as containing watry fluids. And in paflin^ 
through the houfe it follows the diredion of thcfe 
conductors, taking as many in its way as can aflift it 
in its paflage, whether in a ftrait or crooked line, 
leaping from one to the other, if not far diftant ^rom 
each other, only rending the wall in the fpaces where 
thefe partial good conduftors are too diftant from each 
other. 

* An iron rod being placed on the outfide of a 
building, from the higheft part continued down in- 
to the moift earth, in any dircftion, ftrait or crooked, 
following the form of the roof or other parts of the 
building, will receive the lightning at its upper end, 
attrafting it fo as to prevent its ftriking any other part ; 
and affording it a good conveyance into the earth, 
will prevent its damaging any part of the building. — 
If the building be very large and extenfive, two or 
more rods may be placed at different parts, for greater 
fecurity. 

* A PERSON apprehenfive of danger from lightning, 
happening during the time of thunder to be in a houfe 
not fo fecured, will do well to avoid fitting near the 
chimney, near a looking-glafs, or any gilt piftures 
or wainfcot ; the fafeft place is in the middle of the 
room, (fo it be not under a metal luftre fufpended by 
a chain) fitting in one chair, and laying the fttt up 
in another. It is ftill fafer to bring two or three ma- 
traflcs or beds into the middle of the room, and fold- 
ing them up double, place the chair upon therh ; for 
they not being fo good conductors as the walls, the 
lightning will not chufe an interrupted courfe through 
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* the air of the room and the bedding, when it ean go 

* through a continued better condudor the wall. But, 
' where it can be had, a hammock or fwinging bed, fu- 
' fpended by filk cords equally diftant from the walls on 

* every fide, and from the ceiling and floor above and 

* below, affords the fafeft fituation a perfon can haVc 
' ki any room whatever, and what indeed may be deem- 

* cd quite free from danger of anyftroke by lightning.* 

But as very few people are fufficiently provident to 
have at hand fuch a fwinging bed as above, I appre- 
hend it will feldom or never be ufed; what would an- 
fwer the purpofe nearly as well, and which might al- 
ways be ready for ufe, is one of the infulated boards 
before mentioned ; a perfon fitting in a chair placed 
on fuch a board in the middle of the room, need not 
be under any great apprehenfion from the cflfefts of 
lightning. . 

It has been objefted to the ufe of pointed rods for the 
purpofe of fecuring buildings, that they have too pow- 
erful a tendency in attrafting the lightning to the build- 
ing whereon they are fixed ; that probably, in a violent 
thunder-ftorm, a larger quantity may be received by 
means of fuch points, than can be conveyed off by 
the conduftor, gnlefs it be very large, without fome in- 
jury to the building -, and that rods made blunt or round- 
at the top would be better adapted to the purpofe, a« 
being lefs liable to invite the lightning, and, in cafe of 
an explofion, altogether as fafcj, and fufficient to con- 
duit it off. 

Dr. Franklin, however, appears to have been of a 
diflferent opinion, and fuppofcs that the pointed rods 
will not only conduS a ftroke of lightning with fafety,to 
the buildiisig, but that they have alfo a probable ten- 
dency to prevent a ftroke, 'and that this is one intention 
of their being made pointed : " But, fays he, to have 
** a better chance of obtaining this end, the points 

" fliould 
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** fliould not be too near to the top of the chimney, 
'* or higheft part of the building to which they are 
" fixed, but Ihould be extended five or Gx feet above 
" it; otherwife their operation in filently drawing off 
** the Gre (fi'om fuch fragments of cloud as float in 
** the air between the great body of cloud and the 
•* earth) will be prevented."^ 

It muft be owned that the circumflance of ^/fw/^ 
drawtMg off a part of the eleclric matter from the clouds 
is a very defireable cme ; and though the points may 
never abfolutely frevent a ftroke, yet, if they are ca- 
pable of effefting i protraSien o£ it, by receiving, for 
the fpace of a few feconds prior to the explofion, a 
part of the fluid in the form of a current — this might 
probably be the means both of direHing a paffage for 
the fluid, and of lejening tbeforct of the ftroke, which 
chiefly conflflis in the whole being conveyed in an in- 
Jlantioteous explofion. 

That fuch points have at leaft a probable tendency 
to leffen an explofion by Brft receiving the fluid in a 
gradual manner, I apprehend will appear pretty evi- 
dent (if the analogy between eleftrical experiments and 
the great operations of nature be allowed) from what 
was before obferved on thcdifcharging of large jars by 
means of points — ajar, or a confiderable number of 
them, being charged, and a brafs ball fixed to the end 
of the chain that communicates with the outfide having 
a very fine pointed wire, about an inch long, projed- 
ing from it; if this point be brought near the prime 
condu6lor, a current of the fluid will iffue from it to 
the point i as foon as the point is brought nearly to 
touch the conduiftor there will be an explofion, but 
not a fourth part, perhaps, fo forcible as it wouldhave 
been without the point. If the point be held for three 
or four feconds within half an inch of the conduftor, 
the jars will bedifchargcd without any explofion. 

Besides, 
T Fkanklik's letters. 



ON ELECTRICITY. jj5 

Besides, itfcems probable that pointed rbdscreded 
feme feet higher than the top of a building, may have 
a tendency to prevent the building itfelf from acquiring 
fo great a degree of a contrary cleftricky to the cloud 
as it othcrwile would, and on which the violence,of 
theexplofion in fome meafure depends; for we may 
reafonably fuppofe the atmofphere between the cloud 
and the earth, before a ftrokc of lightning, to be in 
fome degree charged with the eleftric flaid„ If the 
cloud be in a pofitivt ftate, the eminence or building 
that it approaches, and perhaps a great eirtent of ground 
under it, will be negativt ; and the contrary if the cloud 
be negative. 

That points have this effed of rendering the fur- 
face they are projefted from lels capable of acquiring 
a contrary eleftricity to that of the cleftrifying body, 
appears not only from the efeft of a point projected 
from the furface of one of the boards, before menti- 
oned in the lightning experiment, but from numberlefs 
others. — ^I confider t\it point itfelf as always pofitivefy 
eleftrified, whether it be receiving or throwing out the 
fluid, and fo far from being at any time in a negative 
ftate, that, in either cafe, the fluid muft be greatly 
condenfcd there. 

It feems then to be rather contrary to eleSlrical ap- 
pearances, to fuppofe that a point ^ is capable of pro- 
ducing an explojion where there would have been none 
in the abfence of the poipt; for, by facilitating , the 
entrance (or exit) of the fluid, it has an evident ten- 
dency to lejfen^ and fometimes totally prevents an ex- 
plofion, the force of which is apparently increafed by 
the refifl:ance of large furfaces. But, 

* 'By points I would here be underftood to nietn wires termi* 
nating extremely acute, fuch a$ the point of a fine needle ; a rod 
of iron terminating in the fize of a goofe quill may, in feme 
cafes, be termed 2l pointy but fuch a point as this will receive an 
ele6bric explofion at a greater * diilance than a metal ball of an 
inch diameter* 
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But, after all, it may be queftioned whether any of 
our little experiments in ele&ricicy are fufficiently ana- 
lagous to the fublime operations difplayed in the hea- 
vens, to point out with any degree of certainty what 
will, or will not be the effects of thefe pointed rods 
during a thunder- ftorm; — shaving no greater an eleva- 
tion than a few feet above the top of a chimney, and 
being feldom more than a few inches in circumference, 
perhaps they can have but little effedt in drawing off 
any confiderable quantity of the ele&ric matter from 
a thundercloud : Some of thefe clouds are of 'a ftu- 
tendous magnitude; and fuch 4 conductor feems to 
bear but a very inconfiderable proportion to a cloud of 
ten thoufand acres extent, fully charged with elcdric 
particles, as Dr. Franklin fuppofes fome of them to 
be. — ^The rods, however, are generally found from 
experience to be ftruck by fuch parts of the cloud as 
approach near enough to them, and to convey to the 
earth the quantity of lightning they receive without in- 
jury to the building : And it has been known, that a 
conduftor no larger than a curtain-rod, and even a bell- 
wire has conduced, with fafcty to theljuilding, a ftrokc 
fufficient to (hatter every part of it that was not con- 
liefted with conducing fubftances. 

But, whether it may be thought moft proper to have 
the conduftors elevated znd reduced to a point or other- 
wife, for greater fecurity it will undoubtedly be ad- 
vifeablc to make them of a fize much larger than a 
common curtain rod, as we cannot fay how great a 
quantity of the fluid may one time or other pafs through 
them. The largeft conduftors I have heard of are 
thofe of St. Paul's Church, at London ; which, in 
fome places, are four inches broad and half an inch 
thick ; not of the fanie form thrpu^hout, but varied 
conveniently to the form • of the building. Notwith- 
ftanding there were four of thefe large conduftors, 
tjje ftroke of lightning they received on the 2 2d of 
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Marcb^ 1772, (which at the fame time ftruck the 
Ghapel in Tolienham-couri Road) appears to have made 
one of them red hot.^ — The crofs on the top of* that 
edifice being fufficientljr elev^ated, the conduftors were 
not prbjeftcd above it with any (harp points ;-^but I 
don*t find that the building was any way damagid by 
the lightning. 

When condudors arc not large enough to convey 
the quantity of fluid forced into tnem, and afford it a 
free paflfage to the earth, they will fuffer fo violent an 
agitsition by the rapid current of the fluid, that they 
will cither be rendered glowing hot and hieltiedj or 
elfc confumed and totally exploded: In either^ cafe, 
efpecially the latter, that which is to be dreaded from 
its eflfefts is the lateral force of th* explpfiott ;•— when 
the fluid is obftru6ted in its paflTagc by a conduAor too 
fmall, it burflrs from it in any direction, to the next 
nearcfl: conduftor, rending in its way whatever refift- 
ance it meets with, that is, almofl: every thing but 
metals. 

But, in the Experiments I have made "WiA Wrgfc 
jars and batteries, I never could obftrve that this ktifcral 
force was in any degree exerted estcept where an ex* 
plofion was produced : By an explofion I here mean th^ 
paflage of ^he fluid through the ait^ when tbt chains 
or wires that formed the communication were not iij 
contaft with each other— whcfi the fluid has pdlSkl o* 
ver the furface of any imperfedt conduftor without en^ 
tering it — ^or when a wire has been melted and di^erf^ 
ed by being too fmall to conduft the fluid ; m thfcft 
cafes I always found the lateral force very confiderabk 
in every place where the fluid th\is VifibJy pafied thro* 
the air. When the charge is ftrong, and aimall fteel 
wire forms a part of the circuit, it will be irtftantly 
exploded and difperfed, and large glowing fpa¥ks b6 
driven from it with great violence, in all diieftfeli^, tt> 

T the 
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the diftalice of cigfcc on ten feet. If bran or any light 
fubftances arc laid nearr it, tbcy will^ alfo be blown a- 
way 5 this- will likewifc; generally be the caJ'e, when 
fuch fubftances are laid near the place where the ends 
of ttvo wires meet, 'or on a chain, the Unks of which 
are feldonrt in abfolute contaft : But when the circuit 
was formed by one long wire, though a fmall one, and 
the force of the charge.very confiderabl^, I never found 
the leaft appearance of ^ lateral force-, even feathers 
and the lighteft fubftances that were laid on it, were 
not ftirred by the explofion. 

A SMALL wire three inches in length will condud a 
great force of eleftricity perfedly well; but if the 
fame wire be no more than two inches, a much lefs 
force will entirely confume it-, and a wire that in one 
.piece would have condufted the charge,, if it be joined 
in the middle by a. link, it 'will be melted and an ex-, 
plofion produced in that place. 

FftOM' hence I apprehend that conductors for the 
prefervation of buildings would beft anfwcr the pur- 
pofe, if they were to benjade of one continued rod or 
bar of irpn; but where this cannot be done conveni- 
entlyv: it , (hould be contrived that the joinings be in 
•plao^ detached from the walls and other pares of the 
buildings? a^nd the parts of the joints forced as clofe as 
poffiblC' in contaft-. That the condu<5tors, if they can 
eoriveniently, be at the outfide of the houfe, and either 
detached from it at fome little diftance, or fixed to the 
wall, not by iron cramps,; but by wedges of wood, 
pitched' ropes, or fome other fubftance that is an im,- 
perfe<S)t conduftor. Whether they be reduced to a per- 
fed point at top or not, it feems neceflary for feveral 
reafons that ' they fhould have fome degree of elevation 
s^bove the higheft part, of the building, and the lower 
end run feveral feet, into the earth in a diredion ob- 
lique from the foundation. 

Of 
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Of the AvROR A BoREALis, Meteors, Cffi:,*- 

SINCE elearicity has become a materia! topic of 
philoibphieal enquiry, it has thrown new light on 
a variety of interefting fubjefts, and has been the means 
of elucidating the caufe of many appearances in nature 
upon rational principles, which before was rendered 
more obfcure by defulcory conjedure. It feems to be 
the current opinion of thofe who have confidered the 
ibbjeft, that the Aurora Borealis is occaHoned by the 
flaftiings of the eleClric fluid from clouds pofitively 
eledrified, to other diftant ones that iare cither in a 
cjontrary ftate/ or lefs electrified, through a very. rare 
medium of air, where there is little or no refiftancc to 
its paflage. 

A VERY perfed reprefentation of this may* be ob- 
tained by means of a double bah>meter*tube9 bent in 
the middle fo as to form a kind of. an arch. This i? 
to be filled with quickfilver, and each end of the tube 
infertcd into a fmalf bafon of the fame fluid. When 
the tube is erefted, the quickfilver will quit the upper 
part, and (land in each of the legs at the fame heigh th 
as in a common barometer, leaving a very perfeft 
vacuum in the top of the arch. If this part of the 
tube be connected to the prime condudlor of the elec- 
trical machine by means of a chain or wire, it will 
occafiop a beautiful appearance of the ele6tric light in 
vacuoy with various flafliingS, and vibrations like the 
northern lights. The wire -of. a fnsall charged phial 
apply*d to the upper part of the tube will produce the 
fame cffeft -, and, in dry weather, the.flafties will 
continue for a confideraole time after the phial is 
removed. ;..... ... 

Another way of prdducipg this appcariince is with 
a fingle glafs tube, exhmifted/ of- air aDd.iermctically 
fcaled. If this tube be rubbed with a woollen cloth 

T 2 ' it 
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it will become luminous^ but much more fo if apply'd 
to any elcftrificd body. When the tube is excited 
with a very^ vigorous ele&ricity, particularly the nega- 
tive, the corrufcations will be exceedingly vivid ^d 
brillant ; and if the hand be apply'd to the end of it, 
a bright fpark will fometimes dart along the tube like 
a meteor in the air* 



Tie Ekarical Whirlwind and Waterspout. 

IT has been fuppofed by feme ingenious men, that 
Waterfpouts, Whirlwinds, and even Earthquakes 
are likewife prodluced by the influence of the ekftric 
Auid, when formed into certain modifications with 
refpeft to the ftate of the air, lituation of the coun- 
try^ &c.* 

To focm^ fome kind of vepreientatioa of the waier- 
^ut by ele&ricity, kt the two boards be adjufted in 
die manner before dirofbed for eledrifying a plate of 
air, but (bmewhat farther diftant from each other. A 
fix^l gta& cup nearly filled with water is to be placed 
on the under board, and a narrow ftrip of tinfoil paft* 
.ed over the edge of the cup, fo that one end may 
touch the water, and the other the plated furface of 
the board. Dire&ly over the middle of the cup of 
water, a fmall brafs ball may be made to projed from 
die upper board, about half an inch diftant from the 
furface of the water, and the lower board conneded 
with the infglated rubber by a chain. When the ma- 
chine is put in motion, the water will be ieen to ac- 
quire a convex forface, rifing in the centre ; fmall par- 
ticles of it will fometimds fly from it to the ball, while 
the ball throws out a lucid* ftream to the water. 

If the ball be made wet, fo that a drop of water may 
hang from it, the drop will be formed into the fhape 

of 

\ See P&zx$tx.bt's Hift, of Eledridty. 
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of an mverted cone ; zni a cone of eleftric light (the 
bafe of which. will be on the furfaccxxf the water in the 
glafs cup) will be fcen to iffue from the cone of water; 
This will exhibit the curious appearance of a doubit 
cone, half water and half fire. 

This experiment may be performed in another man- 
ner, by placing the cup of water on the upper board, 
and bringing the end of a difcharging rod (having a 
brafs ball to it) near the furface of the water: The 
appearances will be nearly the fame as before, except 
that, in order to procure xhe double cone, the cup of 
water muft be negatively eleftrificd. 

In order to reprefent the appearance of a whirlwind^ 
let the boards be placed in the manner before direded, 
but four or fiye inches apart ; firft placing a quantity 
of bran and very fmall pieces of thin paper in the 
centre of the tower board- . When the machine is fet 
in motion the paper and bran will be agitated in a very 
amufmg manner, being attrafted and repelled between 
the two boards with furprifing rapidity. The chain 
from the under board may be taken ofF, and the board 
now and then touched with the hand, which gives a 
pleafing variation to the motion of the bran. ^If the 
lower board be conneded to the infulated rubber, the 
tnotion will increafe and be very rapid — when the chain 
is taken off it will not h6 (6 violent— if the upper 
board be Jouched the motion will be ftill more languid, 
and if both boards are touched at the fame time ail 
motion of the bran will immediately ceafe. 

But the moft furprifing appearance in this experi- 
ment, and what gives it the moft exad refcmblance of 
a whirlwind, is,, that fometimes, when the eledricity 
is very ftrong, 2| quantity of the paper and bran will 
accumulate in one place, forming a kind of column 
between the boards, and fuddenly acquire a fwift hori- 
zQAtai moiion, moring like a whirling pillar to the 

edge 
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edge of the boards, and from thence fly o(F and be 
fcattercd about the room to a confiderable diftance. I 
own I am entirely at a lofs to account for this extraor- 
dinary appeaFance — I call it extraordinar}^ becaufe it 
but feldom occurs, and feems to depend either on a 
certain degree of attraction, quantity of the bran, or 
diftance between the boards ; and I could feldom get 
it to fucceed perfedlly but by accident. 

The different Appearance of Positive and 
Negative Eleifricity. 

ONE of the firft enquiries naturally made by thofe 
who are unacquainted with ele£trical appearances, 
when they draw a fpark from the prime conduftor, is. 
Whether the fire proceeds from the conduftor, or from 
the body that is made to approach it ? The rapidity 
of motion in the fpark frequently deceives the eye, and 
we may often fancy it proceeds from the one, while, 
in fadt, it comes from the other. I have fometimcs 
been a little diverted with the contention of two per- 
fons who have ftood oppofuc to each other, — one 
has infifted that it came from the condudlor, while 
the other was as pofitive that he faw it proceed from 
the difcharging^rod : I have dcfired them to change 
places with each other — they then both began to doubt 
of their former opinion •, but were generally convinced 
by the following experiment. — Take a brafs rod about 
a foot long, through which are inferted ten or a dozen 
fmall wires ; each end of the wires projefting frpm the 
rod about one inch, in oppofite dire^ions : Let the rod 
be infulated on a glafs (land, and the ends of the wires 
placed parallel to, and within an inch diftance from 
the negative conductor. ^ In this cafe whenever the 
finger is apply'd to the top of the glafs ftand, fine 

ftreams 

\ ^ We ftill fuppofe the negative condu6^or to be of the lame , 
form and (iae as the poiitive, or prime condu£lor« 
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ftreams or pencils of elefitric light will be feen to iffuc 
from the ends of the wires to the condudor, while the 
remoter ends will be only illuminated with a fmall ftar 
or fpeck of light. — If the rod of wires be removed from 
the negative, and placed at the fame diftance from the 
pofitive conduftor, the appearance will be juft con- 
trary ; the fmall ftars will be feen at the ends of the 
wires neareft to the conduftor, and the ftreams iffuc 
from the other ends. 

There is alfo as remarkable a difference in the /park 
jtfelf, when drawn 2^t a confidcrable diftance. To do 
this the eleftricity muft be vigorous, the condu6tor 
very large and well infulated : A brafs ball of about an 
inch diameter Ihould be made to projeft from the end 
of it. Sparks may then frequently be drawn from the 
ball at the diftance of fix, eight, or ten inches. Dr. 
Priestley lately informed me that he has, by this 
means, drawn fparks more than thirteen inches in 
length. Thefe long fparks have a very curious ap- 
pearance : They never fly in ftrait lines, but form va- 
rious curves and odd directions in their paffage. If 
taken from the pofttive condudor, they come out fmall, 
and expand broad before they enter the difcharging- 
rod -, on the contrary, when they are drawn at the ne^ 
gative conduftor, they appear large at the conduftor 
and fmall at the rod. A fpark equally long may be 
drawn at the negative condudlor as from the pofitive, 
if the rubber be properly infulated ; but with this dif- 
ference ; that they come off longeft from the end of the 
pofitive to a broad furface, and frorii a narrow iyxxhcQ 
to the middle of the negative. 

We are not to fuppofe that the cleftric fpark is ac- 
tually extended in its paffage to the fame length and 
form as it appears to our fight; — this is only ^decepliq 
vifusy like that of a circle of fire produced by a fire- 
brand when whirled round with a ftring. The fluid, 

indeed. 
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indeed, advances in the crooked dircAion that we fee 
itt occafioned by the refiftance of the air ; but I rather 
conceive, that in thefe exphfions die particles of the 
fluid being accumulated and greatly compndTcd at the 
place where they iffue from the condudor» they rujfh oflT 

• in a conical form, and in the inftant that they are de- 
tached from the condu<5lor, they forn:i themfdves into 
-a [fbtrty which> by the natural repulfion of its com- 
ponent particles, expands and enlarges till it is enve- 
loped in the mais of matter that attracted it. — But 
this, indeed, is merely a conjcdure, and may be con- 
trary to faft. 

An EleHrical Planetarium. 

BY the attraSivc and repulfive powers of ^leftricity 
a great variety of amufing mechanic appendages 
might be added to an eleftrical machine, whofc mo- 

* tions might be varied and regulated almoft at pleafurc. 
Among others, a kind of eleSrical orrery or planetarium 
has been invented, confifting of fmall glafe fpheres, 
blown extremely thin : Thefe arc placed on a metal 
plate, and environed with circles of thick brafs wire, 
infulated with fealing-wax or glafs ; of fuch a hcighth 
from the plate that the centre of the glafs fpheres may 
be parallel to the wire circles. One of thefe circles 
may rcprefent the orbit of Saturn^ another of Jupiter^ 
&c. — and a brafs ball may be placed in the centre for 
the Sun, Thefe circles being connected with the con.- 
duftor of the machine by a wire, and a glafi fphcre 
placed between each, the fpheres will perform their re- 
volutions round their orbits, and, at the fame time, 
jacquire a rotatiori on their axes, or the point which 
touches the metal plate. — Thefe movements of the 
glafs fpheres may:coavey fome idea of the annual and 
iiiurnal motion of the earth and other planets, but 'a 
very imgcrfeft one of the caufe of that motion. 

Thk 
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Thb rerotations of the giftfi bails^ are lio other than 
the neceflary confcquenc^si of efe^lHcal attraAion and 
repatfioh, as before expkiined: On the famef princi'- 
pies they migbt be made to nitft in aftvait liaea*crof9 
the chamber; or in any otkef dtredUod. When due 
machine is fet in motion the ballis wiU be firft attraA* 
ed to the brafs di'cte^^ by whifch means the pome that 
touches the circle wili become db^Arified^ and then be 
immediately repelled ; the ele&ric matter being btit 
partly diiFuied over the furface of the glafs, other parts 
of the fur&ce will be fuccellively attta&ed and repelled 
by the brafs ring, while the ekdrlc matter is difcharg- 
ed on the metal plate : This muft coofequently give 
the glafs b^U a.klud of fpfoning motion on the poins 
which touches the plate, at the &me time that it muil 
have a progreflive motion rouodi the circle. 

This experiment will fucceed heft if the meta) plate 
be tikewife infulated. on the circular boaivd before- 
mentioned, anehconoefted by a chain to the negative 
condu<5lor: Or, the plate may be eleArified by the 
prime condu6kot^ while the cirdea are ki contact with 
the other, 

^be EffeHs of Flam z in Eleariciiy.' 

FLAME appears to be a very good conductor of 
the eleftric fluid. As it may be fuppofed to con- 
lilt of an almoft. infinite number of minute jparticles of 
that matter which it confumes, it has as powerful f and 
perhaps greater) tendency to receive and throw off the 
eleftric fluid from a body eleftrified, as the moft acute 

pints. If a lamp, made of metal, be placed on 

an infulated (land (to Which a prime condudor may 
be corineded) and the flame of it placed a few inches 
diftant from dae eledrioal gja^ , cylinder, the flame 
Will be found: to cdlkfi and eociidu& the dedridtv full 
as well as the pointed wire coUc<^orsr ; and • Krong 

' » U ' l^arfcf 
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fparks ikiay be taken flom the prime conduftor. — A 
candle will not do fo well in this experiment, the tal- 
low, and cotton being b^d vConduAors^ unlefs one end 
of a wire be made to tou<;h the flame, and the other 
end conne£ted to the prime condudon — If a fmall 
coated phial be held by the hook, and the outward 
coating be brought within an inch or two of the flame, 
of the lamp, pr of a candle, it will be ilrongly charg- 
ed in a fiiort time.'' 

Take a coated phial, containing about a pint, with 
a fmalt brafs ball at the end of the wire, and charge it 
pojitively at the infide ; then apply one end of the dif- 
chargin^>rod to ' the outfide coating, and hold the 
flame or a candlfe between the other end of the rod 
and the wire of the phial, about an inch diflant from 
each i the flame will by this means be ftrongly blown 
from the ball of the phial towards that of the difcharg- 
ing-rOd; but if the phial be negatively charged, the 
flame will have a contrary tlire&ion — ^from the dif* 
chargingrrod to the phial. 

If the phial be highly charged it will explode at 
Ttiott than two inches diftance through the flame of the 
candle; the eleftric. light appearing generally of a cu- 
rious blue colour. But this experiment has a much 
finer effeft when performed in the following manner; 
— Let the large infulated board (fo often before men- 
tioned) be once more introduced, and placed on the 
table; then charge one phial pojitively^ very highly, 
fo that the^eleftric fire may flream out at the fmall 
ball at the end of the wire j let another phial of the 
fame fize be charged equally ftrong with the negative 
eledtricity ; place both the phials thus charged on the 

board, 

^ I ikould think it would be a defireable difcoveiy, if an ac- 
curate method coi^ld be thought of for determining the diife- 
rence (if any) between flame arifmgr from oUagjmmiS and other 
rubftan<:esy with refpeft to its conducing power. 
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board, fo that the knobs may be four or fire inches 
from each other — if the flame of a candle btf then 
brought between the two knobs; the phials will both 
explode with a loud report, and a ftfong fpark. fly 
from one ball to the other with a very curious appear- 
ance. 1 have frequently made the phials explode in 
this manner at more than fix inches diftance:; in which 
cafe the fpark will have the ftmc curved or crooked 
diredion as when drawn from the end of a large con* 
dudor. 

The following is a very beautiful experiment, when 
it is made to fucceed properly, — take the two phials, 
charged as before, (but phials of a larger fize are bet- 
ter for the purpofe) and place them as far from each 
other as the board will admit of; let a range 6f candles 
be then inferted in a frame or piece of wood^^ about 
two inches diftant from each other, the flames' of each 
?xa<aiy parallel 5 when thefe candles are quickly In- 
troduced between the kpobs of the phials, the fpark 
will be feen to dart through all of them, and have the 
appearance of a line of fire variegated in a thousand 
different curves. 

The EffeSs of Electrified Water. . 

IT is extremely entertaining to behold a matter which 
has the appearance of fire proceed immediately from 
a body of water. A ftream of fiery water feems ra- 
ther an hyperboli than a real faft ; But fuch appear- 
ances are eafily produced. ■ ■ . Let a pewter bafon 
be placed on the infulated board, and connected to 
either conductor ; a fmall ftream of water being then 
poured into the bafon from another veflel, will; when 
the room is darkened, aflume a very lucid and curious 
appearance-, the ftream, before it reaches the bafon, 
will be divided into a great number of very fmall 

u 2 drops. 
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dr0ps» ami each bni^ iliuminated, will appear like a 
fiery rain. 

Ir aca[Milar7 glafs fypbon be fufpended from the 
condu&or in a fmall bucket of water, tKou^ the wa- 
ter falls from it only in rmall drops, yet^opon turning 
the machine it will ilTue out in a Mi ftreom, with a 
luminous appearance. But a method or rendering 
tins experiment much more beautiful is the following 
—Take two of the fore-'inentioned fyphoni and buckets 
of water, and fufpend one of them from the politive, 
the Qtjier from the negative conduftor, -at fuch adif- 
tance from each other that the ends of the fyphons 
may be about three or four inches apart •, when the. 
machine is fet Id motion the two {Ire^ms will attract 
each other, and fometimes, beautifully uniting,^ form 
themfelves into one ;-:-the illumination of the ft^earos 
will alfo aSbrd a very pleafmg l^t in a dark room. 

If the buckets are fufpended on two pofiiive, or on 
two liegative conduftors,' rtie ftreams of water will re- 
pel and recede-froffi each -other as-much as they were 
befcHV attraOedv 

If a pretty targe glafs vellel, about three parts full 
of water, be held under the prime conduflor, with a 
chain or wire hanging from the conduftor fo that the 
end of the chain may couch the furfaoe of the water, 
(takifi^ care to luep the upper part, and all the outfide 
of the glafs veflel quife dry) the water will become 
eledrified, and CQntinuc £> for fome time after it be 
taken from the coadi^ftor, and a fpark may be drawn 
from its furface. Were a perfon to grafp the glais 
vcflel with one hand, while the water is cledrifying,. 
and at the fame time i;>ring his other hand to the con- 
ductor,, he would experience the fame kind of fenla* 
tion that fo greatly ftrrified Profeffor Muschenbroeck, 
and produced the difcpvery of the Leydm pbiak 

Elec- 
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/£u€7RiciANS are now o^ quite Tor apprebenfiire 
of danger in repeating this experiment as the ProfeObr 
>va$y^They b^vc fomttimesgivea it ancagreeabk y«<^ 
riation by iubiHtucing a beaker of wine or fHntf> ia Uie 
pUce oi' fiinple w^ter^ and having ^argeA. the He&ri^ 
cal it^er^ in the , mannjer, before mentkuied^ they 
have drank it off in fociai good humour to the me- 
mory of that lucky event. 

Dr. pRANRLm, fome years ago, -with other gcn- 
tlemen^ concluded a campaign of eledrkal operations 
in a very agreeable and humorous manner, in a i^arti^ 
of pleafure on the banks of the SkuylkH^ in Philadelphia^ 
They fired fpirits by ap electrical fpark conveyed thro* 
the river. A turkey was then killed for their dinner 
by the ele&rical (hock, and roafted by an eleArtcal 
jack, ^efon; a fire kindled by the eledrical bottle ; 
when the healths of all the fanoous eleSifici^ns in Efig^ 
tandy floltandy i^ir^a^^, . and Qermaf^y^ were drank in 
ekSrijfied bumpers^ under a difcharge of guns from thq 
elcdricai battery.**. 

I CANNOT help thinking but that a few of theJo 
ekSrified bumpers at a ^^nft of Reafon,'' would geoe^ 
rally prove to be an excellent fpecific ngz\vi^ die various 
diforders arUing from fpleen^ vapours^ andiH-humour'-^ 
provided they are not of too long (landing. 

A GREAT force of eledTicity may be conveyed thro* 
a body t>f water.*^Set a pewter bafon oni the infulated 
bdard, in contad with the prime condudgr, and let a 
coated phial be likewife connected with it, fo ks to- 
become charged -, . the phial may either be placed on 
the ground, or on the table, with a chain from the 
outward coating hanging down oh the Hcior. If we 
would chufe to condu6t this experiment in a manner 
foiiiewhat mffteriouSy a quantity of thin (beet leid, 

u 2 fpjfcad 
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fpread over the floor of the room, may be concealed 
under a carpet* When the phial is charged, let a pcr- 
fon take a tea-kettle (or any other metal veflel). of wa- 
ter in his hand, and pour a dream into the bafon ; 
and he will immediately receive a ^forcible ' vibration 
through the whole body, from his hand to his feet. 
This may not improperly be called the aquatic Jhockj 
which would be apt to furprife an cledlrician himfelfi 
if he was not. aware of his Handing on lead' 

Thus we may caufe a train of gunpowder to bt 
fired, a cannon to be difcharged, or a candle lighted 
by pouring a ftream of cold water from one veflJd to 
another. But as a perfon is not always difpofed to 
receive thefe aquatic fljoiks through his body,- he may 
have a veflel made with a glafs handle to it, and com- 
plete the circuit by the addition of a chain ; but the 
moft convenient thing for the purpofe is a copper tea- 
urn, which by turning the cock would produce a pro- 
per ftream. 

When a long narrow trough of water is made a 
part of the circuit in the difcharge of a large jar or 
battery, if a perfon*s hand be intraerfed in the water at 
the time of the explofion, he will feel an odd kind 
of vibration in the water, occafioned by the pafiage of 
the eledric fluid through it, but a very diSfercnt fen- 
iation from that of the fhock. 

The eleftric fliock may be conveyed through a very, 
large body of water, by making it a. part of the circuit. 
^It has been done more than once through the river 

TbameSy by Dr. Watson and others. 

« ■ 

Of the Electrical Battery. 

A Great number .of coated phials connedted toge- 
ther, fo that all their force may be combined in 
one explofion, is called an eleiirical battery. Thefe 

phials 
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i phials are generally ranged in a wooden frame or box, 

covered at the bottom with iheet lead or tinfoil ; from 
this projeds a thick wire hook, which ferves as a 
communication to the outfide of all the phials ; and 
the iniides are all connected by fmall rods of metal 
laid over the mouths of the phials. 

With fuch a force as this (fuppofing the battery to 
contain thirty or forty fquare feet of cpated glafs) a 
great number of furprifing and interefting experiments 
may be performed-, and though it be a very formida- 
bJe appendage to the eleftrical machine, and ought 
always to be ufed with caution, yet we cannot fay that 
the apparatus of an eleArician is complete without it, 
as many experiments which are neceffary to be made, 
in order to afcertain the nature and power of cleftri- 
city uftder various circumftances, can be performed 
by no other means ; and I am perfwaded that the fa- 
tisfadtion every eleftrician muft receive from the ufc 
of this appendage, will fufficiently repay him for the 
labour and cxpcnce he may beftow in conftrufting it,^ 
which, indeed; need not be very confidcrable. 

The difcharge of a large eleftrical battery (lays 
Dr. Priestljsy) is rather an awful than a pleafing 
experiment, and the efFefts of it, in rending various 
bodies, in firing gunpowder, in melting wires, and 
in imitating all the effeAs of lightning, never fail 
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ELECTRICAL APPARATUS 

Sold by J. B. BECKET, oppofite the Exchange 
In Corn-Street, BRISTOL, 



MACHINES, of various Con{lru£liong and Workmanftiip, fimple 
or compound, from Two Guineas to — — |0 to o 

A MACHiNEona new and improved Con{lru£tion, adapt- 
ed to every Purpofe of Elc6lricity, both ! ledical, Philo- 
fophical,'and Entertaining; with a lar£;e Cylinder, and . 
infulated Rubber, a Coated Phial, Concluftor and Stands 550 

Coated Jars, CoLLicrqas, Conopctors^ »nd Infulat- 

ed Discharging Rods,, of all Sizes, . . 

A Thukdkr-House, demondrating a method of piipfer- 

ving Buildings, &c- from the effeds of Lightning, o s 6 

A ToRRiCELLiAtf, or Doublc Barometer, for . exhibttiag 
' an appearance of the Aurora Borcaks; with Gla(s Cup^, 
and a Mah<^any Frame, (excluTive of Quickfilver) o 13 6 

An Exhaufbed Glau Tube, for the fame purpofe - 050 

luminous Glafs Balls, in which the Eledtic Light is 

' rendered vifible in vacuo, without the u(e of a Machine 050 

^herical Tubes, which flieiy the 4bove appearance tp 

ftill greater advantage, -r- — — 076 

An Apparatus fdr fhewing the Nature, Caufe, and Ys^^Et» 
of Lightning and Thunder; and that thefe Phxnomena| 
»re produced by an accumulation and difcharge of the 
Elearic Matter. — Several other Appearances of Nature 
are, by this Apparatus, agreeably imitated & explained, 
lit::, a Tornado, or Waterfpout, from the Sea, and a 
Whirlwind on Land; alio, a method of conveying the 
£le£biic Exploiion, without the ufual Medium of Glafs, 
by charging a Piatt of Air^ whereby the nature of Elec- 
trical Attra£^ion and Repulfion is exhibited to greater 
advantage than by any other way - - « 1 1 q 

A fmaller of the fame kind, by which moft of the above 

Experiments may be performed . * - P iQ 6 

A Pair of Metal Plates, on a Mahogany Stand, for fevcral 

entertaining Experiments of Eleftrical Attratlion, &c. 050 

An Kleftrical Orrery, reprcfenting the motions of the 
Six Primary Planets round the Sun, and of the Moon 
round the Earth - « • - . *4 ^i q 

Another kind of Eleflric Planetarium, confiding of Cnall 
Giafs Spheres, whofc Revolutions are performed by Elec 
trical Attra^lion and Repulfion, 1 — from 5s. to - 2 2 q 

-rrj^ QJi^s Spheres may he H^4 fc^parate, 3s. per Dof, A Self • 
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A Self-moving Eledrical Wheel, the Revolution of which 
is effeftcd by the Attraftion and Repulfion of the Two 
oppbfitc States of the Elctiric Fluid - - i t q 

A Set of Eleftrical Bells, 7s. 6d, or • - o 15 q 

An Apparatus for (hewing that the Elefiric Attra£lion, & 
that of Magnetifm, are independetit, and without effect 
upon each other - - - - - • oft€ 

A Plated Glais Plane for explaining the nature of charging 
a Coated Phial; whereby the Ele£^ri^ Fire may be Teen 
to accumulate on one (ide, and fly off from the other •— 
making a beautiful appearance in the dark - - o i 6 

Two fmall Coated phials, with proper appendages, for fhew 

ing the nature of Ppfitive and Negative EJeftricity o 4 q 

Glafs Capillary Siphons, with Cups, for making a very cu- 
rious Experiment with Water - . - . o 8 q 

An Elcdlrical Print, properly framed, for conveying a fur- 
. prifing Shock, — ufually called a Magic PiEt^trt^ 3s. 6d. pr o 7 ^ 

Large Cylinders of Scaling-Wax, for procuring a Negative 
Eleftricity — various Prices 

Electrical Battcirxes, made of any fize, or required 
force, and properly erefted for making Explofions, 

A large Coated Jar, with an improved Eleftroraeter 110 

An Elcftrpmcter on an infulated Stand, whereby the char- 
ged Phial may be made to explode in. cq^al Difcharges 
of any required degree pf force - * - - - o 5 p 

Eleftrometers for deteiinining the force and quantity of the 
Charge before the Explofion 

A Stool, with Glafs Supporters, for eleftrifying a prrfon 

fitting on it - - - - - - - o ;o. o 

Ditto plated with Tinfoil, for Experiments - - o la o 

An Inftrument for curing the Tooth- ach - * o i o 

A Glafs Inflrument for eleftrifyring the Eye . - p a 6 

Brafs Chain, and Me^al Plate?, tor conveying thfs Elcclric 
Fluid to any part of the Body; 

Wire, of all nzes, Amalgama, &c. 

• *^* The ahave^ and various other Apparatus, ar^ general^ kept v(ady 
tnnde; — Gentlemen who chi^Je their Machines, or Appendages made pr^ 
any other different Con/lruQwn, may have their orders, executed on iU 
SfiQrtest Notice^ 
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